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July 27, 1999 

W 97-006 

Mr. Ted Jones, President 
Paradise Valley Water Company 
8880 Kuhn Drive 
Chula Vista, CA 91914 

Re: Paradise Valley Water Company 
Comarehensive Plannin? Studv 

_. Dear Mr. Jones: 

System Engineering is pleased to submit the Comprehensive Planning Study report for the 
Paradise Valley Water Company. The study addresses all aspects of planning for PVWC, 
including the planning process, demand projections, 'source of supply, regionalization, production, 
and distribution system storage and hydraulic analyses. The report also includes prioritized 
recommendations for Paradise Valley Water Company improvements over a fifteen-year pianning 
horizon. 

We appreciate the cooperation and guidance provided by you and your staff during the 
course of this study. 

Very truly yours, 

Scott L. Phillips, P.E. 
Planning Engineer 
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EXECUTIVE SUMMARY 

Overview 

This 1999 Comprehensive Planning Study details a recommended capital improvement plan for Paradise 

Valley Water Company (PVWC) for 1999 through 2012. The purpose of this plan is to present a strategy 

for system improvements that is needed to enable PVWC to continue to provide safe, adequate, and reliable 

service to its existing and future customers. The plan considers customer and water d 

sources of supply, water quality and treatment effectiveness, and distribution storage facilities. PVWcs 

regionalization role is also addressed with respect to the regional setting of the PVWC system in the 

Phoenix metropolitan area. 

Summary of Key Findings 

The PVWC service area is primarily residential in character and is comprised of fen pressure zones. These 

pressure zones are located within the Town of Paradise Valley, parts of unincorporated Maricopa County, 

and a portion of the City of Scottsdale (COS). The Ma+h Zone is the largest zone and is bordered to the 

north and south by Mummy Mountain and Camelback Mountain, respectively, and to the east and west by 

the Cities of Phoenix (COP) and COS. PVWC's Iargest customers, including the Paradise Valley Country 

Club (PVCC) and Mamott's Mountain Shadows Resort, are served from the Main Zone along with 

customers comprising the former Mummy Mountain Water Company, which until its acquisition by 

PVWC in late 1998, had been PVWC's onIy wholesale customer. 

. 

rding to 1990 Census data, the Tow of Paradise Valley's population is at about 90 percent of build 

Iarge population increases have been projected for surrounding 

County, the growth potential for the PVWC service area is lhited to a small number of undeveloped areas, 

construction on individual vacant lots, and remodeling of existing homes. PVWC's s e n  

be at about 98 percent of build out by the end of the current planning horizorr. 

ise Valley is among the most expensive in the area, and water usage patterns 

irrigation. Accordingly, PVWC's overall per capita water 

in the State of Arizona. Water conservation efforts that have been 

rude: customer education, an intenor retrofit pro for 

erciat customers. However, per capita consumption has exhibited an 

e the implementation of an inclining water rate structure for residentiaI customers in 
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1992. This fact can be attributed to the unique characteristics of PVWC's customer base, which exhibits 

little sensitivity to higher water rates with improved service. The substantial improvements that PVWC has 

made to its system since 1994 have raised consumption due to increased pressures and water supply 

availability. Higher residential conswnption has also been influenced by increased outdoor landscaping, 

which has resulted from the remodelkg of existing homes. 

At &e end of 1998, PVWC provided public water sup sel-vice to approximateiy 4,600 cusmners in the 

Town of Paradise Valley, Maricopa County, and COS. The total number of customers is projected to 

exceed 5,100 by the end of the current planning horizon, corresponding to an average annual growth rate of 

about 0.7 percent. This compares to an annual average growth rate of about 1.1 percent over the past 12 

years. Average day demands are projected to increase to 10 million gallons per day (mgd) by 2002 and 

1 1.32 mgd by 20 12, reflecting an average annual growth rate of 0.1 1 mgd. This rate is slightly lower than 

the upward trending rate of 0.13 mgd per year that was experienced over the past 5 years. 

The reported historic maximum day demand for the PVWC service area of 15.41 mgd occurred on August 

1, 1997. A maximum day ratio of 1.7 was used to project hture maximum day demands. Use of this ratio 

results in fbture projected maximum day demands of 17.06 mgd and 19.25 mgd by 2002 and 2012, 

respectively. 

. 

The PVWC service area derives its source of supply from 7 deep groundwater wells located in the eastern 

part of its service area. Six of the welIs are owned by PVWC. A seventh well is operated by PVWC in 

accordance with an agreement with the well's owner, the Salt River Project (SRP), to treat the well at 

)+ PVWC aIso has maintained an allocation for water 

from the Central Arizona Project (CAP). This water resource has been maintained since 1984 as a 

supplemental, renewabIe water resource. 

. 

s Miller Road Treatment Facility 

of PVWC's source of supply was evaluated based on the physical capacity of PVWC's 

to existing and projected demands, as well as the 

ndwater regulations. The existing reliable capacity of the wells, 

d, and is projected to be adequate for meeting hture 

nal supply is needed to meet long-term demands beyond. 

upplies and pumping equipment comp 

status of PVWC's supp 

18.4 mgd, exceeds the 
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mended Project A-2 provides for the construction of Eacilities to enable an existing SRP well (SRP 

22.6) to be used by PVWC to meet system demands, thereby satisfying the needs described above. 

well is Iocated across the Arizona Canal from P W C ' s  MRTF and Well No. 14 and is currently used 

s ~ p  to divert groundwater to the Canal. Use of the SRP Well 22.6 provides other benefits, including 

ed flexibility for PVWC'S use of its CAP allocation. 

h g  1985, PVWC executed a contract with the US Bureau of Reclamation and the Central Arizona 

Water Conservation District (CAWCD) providing for the annual delivery of up to 3,23 1 acre-feet per year 

(e) of water from the CAP. The subcontract was obtained to assist PVWC in demonstrating a IOO-year 

Assured Water Supply (AWS) and to obtain a reliable source of renewable water for long-term use. n e  

CAP allocation has not been used 

use the su&ce water supply. As a result of PVWC's inability to use CAP io provide utility service, the 

Arizona Corporation Corturtission (ACC) has not approved rate recovery for the municipal and industrial 

(M&I) capital charges that need to be made to retain PVWC's allocation for future use. 

Throughout the 1990's PVWC explored several alternatives for making use of its CAP allocation. In July 

1998, PVWC reached an agreement in principle with the SRP to modify an existing water exchange 

agreement that would enable PVWC to repay SRP for the use of water from SRP Well PCX-I currently 

used by PVWC and SRP Well 22.6 with PVWC's CAP water instead of water pumped from PVWC's own 

we1Is. In addition to helping to eliminate an existing storage deficit, providing a use for PVWC's CAP 

allocation, and providing for adequate long-term reliable well capacity, Project A-2 will also enable PVWC 

to reduce its annual groundwater pumping, which is consistent with the provisions of the G 

Management Act. 

The Groundwater Management Act was created in 1 to provide a fiamew for managing the 

groundwater resources of the State of Arizona. The Arizona DepartmenE of Water Resources (ADWR) 

created a number of critical groundwater areas, called Active Management Areas (AMAS), to aide in the 

implementation and enforcement of the Groundwater Management Act. The PVWC is subject to the. 

management plans developed by the ADWR for the enix AMA. The First and 

plans established target maximum gallons per capita per day 

private water company, BVWC does not have the authority 

requirements. PVWc negotiated a Stipulation and Consent Order with the ADWR in which it agreed to 

implement certain voluntary conservation measures. 
... 
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& emphasis on the GPCD target rates as a compliance mechanism and the prLnary conservation 
[ 
i tool, 

mnse-vation measures and are Iikely to prevent P W C  from complying with the TMI! under the Total 

GPCD program. Other compliance options for PVWC ultimately depend on its ability to reduce 

groundwater withdrawals by obtaining alternate, renewable sources of supply. 

PVWC's unique customer and water usage characteristics l i t  the effectiveness of voluntary 

- 

n e  AWS program is designed to support the goal of groundwater regulations to reduce groundwater 

wit,h&awals within the Phoenix AMA to safe yield levels by 2025. The PVWC system held an AWS 

designation until 1995 based upon a physical demonstration of water supply availability to the ADWR. 

However, new administrative criteria instituted for the AWS program in 1995 severely Iimited PVWC's 

ability to rely on groundwater for achieving AWS status. The new cntena for the AWS program appear to 

provide a mechanism for gaining credit for incidentaI recharge, recharge through membership in the Central 

Arizona Groundwater Repfenishment District (CAGRI)), and "exempt groundwater", in addition to 

PVWC's CAP alIocation, as means for complying with the TMP. 

The concept of "exempt groundwater", in particuIar, is of interest to PVWC. Exempt groundwater is 

groundwater pumped and treated fiom weils that have poor quality. Although its implications with respect 

to TMP compliance are not ciearly defined in tbe groundwater regulations, exempt groundwater would 

conceivabKy be considered the equivalent of a renewable water resource. Recognition of exempt 

groundwater status for PVWC Well Nos. 14 and 15 would be consistent with the USEPA anticipated Final 

Consent Decree for the NIBW Superfind site, which requires operation of these wells as part of the remedy 

for the volatire o hemical floc) contamination. 

atives include membership in the CAGRD, purchased water from the City of 

of the Town of Paradise 

h 

construction as Project B-3 would provide PVWC with a means for 

Phoenix. The interconnection is recommended to be constructed along a 

Phoenix andor C possible use directIy, or as a groundwater cr 

r flow, which is presently collected by the City of Phoenix and COS. 

boundary separating portions of the Town of Paradise Val served by PVWC and the 

Discussions between PVWC and City of Phoenix regarding PVWC's potential acqui 

areas of the Town of Paradise Valley (which comprise a total customer base of about 2,500 customers) 
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were discontinued dut;lg 1998. The potential acquisition appears unlikely due to the large number of 

capita1 improvements that would be needed for PVWC to provide adequate source of supply and 

&&bution system facilities. A smali part of the Town of Paradise Valley is served by the Berneil Water 

Company. PVWC has approached the Berneil Water Company on several occasions, but they have not 

been interested in selling their water system. Pwc would need to secure supplemental water resources to 

the entire Town of Paradise Valley, as its existhg suppLies are inadequate for this purpose. 

Purchased water from the City of Phoenix andor COS would be the. most likely shod-term options for 

additional source of supply capacity? and the expected high cost of pu water is another factor 

detracting from a potentia1 acquisition at this t h e .  

f p w c  0- and operates several production Eacilities for the purpose of treating its raw water supply and 

delivering finished water to the distribution system. These facilities include the MRTF, MRBS, and Well I , 
Nos. 16 and 17, which deliver water to the distribution system directly. The MRTF was placed in service 

in 1996 to provide for the removal of VOCs from a contaminant plume emanating from the NIBW 

SuperfUnd site. The MRTF is owned and operated by PVWC; however, the construction cost and 

operating and maintenance costs are paid for by the NIBW Participating Companies. The h4RTF currently 

treats water from Well Nos. 14 and 15 and SRP Well PCX-I. 

The primary contaminant of concern is trichloroethylene (TCE), and levels of TCE in Well PCX-1 have 

approached 20 micrograms per liter (ug/L). TCE has recently been detected in Well No. 15 at levels 

ranging up to 1 ug/L. The plant was designed to accommodate expansion necessary to treat all of PVWC's 

wells (up to a maximum influent concentration of 200 

contaminant pIume. HoweveF, the plume management strategy, which includes co 

treatment of Well PCX-1 appears to be effective for limiting the spread of contaminated groundwater. No 

capital improvements are recommended with respect to the MRTF. 

per well), if necessary, due to migration of 

Water quality samples taken from 

concentrations ex the d u m  contaminant level (MCL) of 10 milligrams per liter (mg/L). Water 

from the well is currently being ble d with water from Well Nos. 't 1 and 12 at the MRBS to provide a 

means for using the well while attempting to determine whether the elevated nitrate concentrations can be 

reliably reduced through continuous pumphig. PVWC is also considering packe 

of the we11 screen in an attempt to reduce the nit 

cannot be reduced, blending with water 

No. 17 prior to its being placed in service in 

levels. h the event that the nitrate concentrations 

Well No. 12 is recommended as the long-term solution. 
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rovemen& needed to hpIement the blending approach are discussed as part of Project k-7, which 

iVes the construction of a new MRBS and SRP outfall. The SRP outfaI1 will enable PVWC to gain 

toward repaying its exchange agreement with the SRP, as well as providing a means for relieving 

water from Well NOS. 11, 12, 16, and 17. 

M ~ S  facilities consist of three pumps and three storage tanks. The distributive pumps deliver water 

the tanks to the distribution system. Water for filling the tanks is obtained fiom We11 Nos. 1 f and 12. 

reliable capacity of the pumps is less than the combined capacity of these wells and results in a 

&on capacity deficit. The construction of a new booster station in conjunction with P 

l i d a t e  the production capacity deficit for the wells and provide additional capacity for delivering water 

storage. The construction of standby power facilities is also recommended for Well Nos. 11 and 12 

r the distributive pumps at the new MRBS. 

ckground concentrations of other water quality parameters, including: arsenic, chromium, fluoride, iron, 

and radon continue to meet existing water quality standards. PVWC should continue to cIosely monitor the 

levels of these parameters to detect any trend that might indicate the need for remedial measures in the 

future. A potential future MCL for radon of 100 picocuries per liter ( p C i )  may necessitate future capital 

improvements, which would likely involve expansion of the MRTF andor blending to reduce the radon 

concentrations in untreated wells. 

The PVWC distribution system has been improved significantly over the past several years, including the 

installation of new transmission mains, booster pumping facilities, and distribution system monitoring and 

controi systems. Service to PVWC customers has roved greatly as a result of these projects. 

The Main Zone comprises the majority of the distribution system and is served directly from PVWC's 

d to the other pressure zones via 

Zone. Water is delivered through a distribution network consisting of more than 120 miles of mains. 

tion storage is provided by 9 tanks, which have a combined capacity of about 1.5 million gallons 

(MG).. Storage provided in the MRBS Tanks (comprising a total of about 0.7 and MRTF 

clearwell are not included in this amount. A number of PVWC's customers are located along the steep 

slopes of Mummy and Camelback Mountain at elevations ranging above 1,700 feet sea level; 

ver, the majority of the service area is located below Elevation 1500. 
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A large distribution storage deficit exists in the PVWC system. This deficit is projected to increase from 

1.6 MG 2.2 MG by 2012. An evaluation of alternatives for elbnhating this deficit was performed. An 

approach based on obtaining a modified water usage agreement with the PVCC was determined to be the 

most cost-effective approach. Alternative approaches based on the construction of a large distribution 

storage tank and an additional groundwater well (in addition to S W  Well 22.6) were also considered. 

The PVcC Agreement approach is based on an o p t i m i d  water usage pattern for PVCC's imgation lake 

filling that minimizes the P system's equalization storage need. Capital projects that are needed to 

implement this approach include Investment Project (E') 99-04 (involving the conversion of the Country 

Tanks from the Country Club Zone to the Main Zone) and recommended Project A-7 (involving 

modifications to the MRBS). 

PVWC has historically relied on well capacity for providing an increased rate of supply during peak hourly 

demands in the absence of adequate equalization storage. The evaluation of distribution storage 

alternatives also indicated that maintaining surplus we11 capacity is part of the recommended approach for 

deferring the significant cost of a new distribution storage reservoir. Accordingly, the construction of 

improvements associated with recommended Project A-2, which will enable PVWC's use of SRP Well 

22.6, is also an important component of the PVCC Agreement approach. The installation of an 

interconnection with the City of Phoenix (Project B-3) and Proje 2 involving the construction of a 

pump station to maintain effective storage in the 60th Street 

oach. The need for these projects could be offset with the potential future construction of a large 

age tank in the P W C  system. 

Although the cost savings associated with the PVCC Agreement approach are significant, the construction 

of a storage tank is a desirable long-term improvement for the PVWC system and is inchded as 

recommended Project B-IO. A project for providing distribution storage had been recommended previously 

and was received favor by officiafs from the. Town of Paradise Val1 PVWC customers, and 

ials. k storage tanlc ais0 provides an operathg margin of safety in meeting peak hour 

demands in the event that a well supply must be removed from service due to a mechanical or water quality 

Project B-10 should be moved up to a high priority project in the event that the PVCC 

Agreement approach and an agreement with the SRP for use of Well 22.6 cannot be impIemented 

effectively. 

m. 
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A large majority of the project recommendations for the PVWC system are for the replacement of 

&&bution mains. These projects reflect the fact that portions of the PVwc system contain a substantial 

mount of unlined, small-diameter mains. For example, almost 50 percent of the total length of distribution 

mains is cast iron, and over 60 percent of the mains are 6 inches or smalIer in diameter. These mains limit 

flow and are a source of maintenance problems. Replacement of the mains is recommended to improve 

transmission capacity, fire flow, and to reduce mahtenance problems. 

project Recommendations 

The recommended projects have been classified according to r relative priority - Priority A or Priority 

B. Priority k projects are generally recommended in response to state or federal water quality standards or 

facility design guidelines, near-term, growth-related needs, or the need to otherwise correct existing system 

deficiencies with respect to safe and adequate service. Pnonty B recommendations reflect projects that 

address predicted deficiencies of a lesser nature or at a Iater date of projected occurrence. 

Although the listing order for Priority A and B projects is indicative of the relative priorities, they have 

generally not been assigned specific years of construction to allow flexibility in responding to local fhctors 

or changes in the regulatory or financial environment faced by P W C .  For example, it may be necessary 

to alter the order of proiect implementation to meet changes in system growth rates and scheduling 

constraints due to: variances and delays in zoning approval, land easement acquisition, and coordination of 

pipeline projects with municipal street and utilities construction proje cant ongoing project is 

referenced by its Investment Project numbeF. 

A summary of estimated project costs for the Priority A and Pno B projects in 1999 dollars is shown in 

Tabk E-1. Table E-2 provides a listing of the Priority A and Priority B projects in order of priority and 

with their associated costs. Estimated costs provided in 1999 dollars may be escalated to the fbture year of 

construction based on the Engineering News 

metropolitan area. 

Record (ENR) Construction Cost index for the Phoenix 
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P 99-04 
A- 2. 
e-2 
A-3 
A 4  
A-4 
A 4  
A-3 
A-8 
A-9 
A-10 

i Table E-2 

Summary of Recommended Improvements 
Priority A Projects 

' Convert Counby Club Tanks to Main Zone 6-24 $150,000 

Install PVCC Lake Meter, Electri 6-26 
Construct Improvements to 3-29 

Install 8,000 Ft of 24-in Main along Invergordon and Jackrabbit Roads 

Install 4,000 F t  of 16-in. Main along McDonald Dr. 

Construct New MRBS, SRP Outfall, & Related Facility Mods. 

, 6-27 $1,300,000 
Instail 200 F t  of 8-in. M a h  in Vicinity of Clearwater Hills BS 

Install 6,600 F t  of 24-in. Main along Miller Rd., Palo Verde Jh., and Others 

Construct Small Main Replacements (reflects est. annual cost of $200,000) 
Installl800 F t  of 12-in. Main along Superstition Ln. 6-34 $lOO,000 

6-28 $100,000 
6-29 $750,000 
6-30 ~~,100,000 

6-3 1 $1,600,000 
6-33 $ 1,000,000 

$200,000 6-35 Install 1,700 F t  of 12- & 8-in. MrtinS along Yucca Rd 

Total (1999 cost) . $6,700,000 

I 

B-l Install 4,400 Ft of 16-in. 6-36 
B-2 Install 4,800 Ft. of 16-in. 6-37 

B-3 6-38 

along 44th St- and McDonald Dr. 

Construct Interconnection w/COP; Install 2,700 Ft. of 16-in. Main 
B 4  Install 1,900 Ft. of 12-in. Main along Tatum Blvd 6-40 

in. Main along Chaparral Rd. 6-41 
in. Win along Tattun Blvd. & Cholla Ln. 642  
in. Main along Lakeside Ln. and Others 6-43 

tions Center at MRTF 6-44 

645  
6-46 
6-47 

e Reservoir & Pump Station 
hstall4,600 Ft. of 16-in. Main along Tatum 

$sao,ooo 
$7ao,ooo 
$500,000 
$250,000 
$300,000 
$200,000 

$1,300,000 
$300,000 

ssoo,ooa 

I I -_ 
Total (1999 cost) $l0,900,000 
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SECTION 1 

COMPREHENSIVE PLANNING PROCESS 

1.1 OVERVIEW 

The purpose of h s  Comprehensive Planning Study report is to evaluate the Water Company's fac 

and to recommend the capital improvements necessav to enabLe Paradise Valley Water Company (PVWC) 

to continue to provide safe, adequate, and reliabIe service to its customers throughout the planning horizon 

of this report. In planning the needed water facilities, accepted engineering standards have been utilized to 

to Satisfy domestic, commercial., industrial 

and fire protection needs. This section provides a summary of the methodology and criteria used in 

reviewing the adequacy and reliabiIity oE existing facilities and in developing the recommended 

improvements. 

adequate capacity and an appropriate level of reli 

While this section (and the study, k general) is organized such that specific criteria and corresponding 

water system characteristics are presented separately, the comprehensive, long-term focus of the planning 

process requires an integrated approach to the appIication of these criteria to water system evaluations. 

Therefore, project recommendations ofien address deficiencies with respect to more than one criterion. 

A number of federal, state and local organizations maintain responsibllity for the regulation and/or 

enforcement of regulations pertaining to the activities of public water supply utilities. The PVWC system 

was analyzed with respect to the applicable requirements and regulations of these organizations. The 

Arizona Corporation Commission (ACC) has jurisdiction over the quality of service and rates charged to 

their customers by public water utilities. The USEPA, OfEice of Water is responsible for the development 

of national programs, t es, and regulations relating to drinking water, water quality, 

groundwater, pollution source standards, and the protection of wetlands, marine, and estuarine areas. The 

Arizona Department of Water Resources (ADWR) administers state water laws, researches methods of 

augmenting water supplies to meet future nee 

equitable distribution of water resources. The ' s  surface water and 

undwater resources, including regulation relative to Groundwater Management Code. The Arizona 

n administers the Arizona Safe 

ugb this program ADEQ enforces federal 

Department of Enviro 

Drinking Water Program for public water systems. 

regulations in addition to state requirements. Its activities include: c 

inspections, water syst 

also responsible for administ 

monitoring data review. The ADEQ is 

t and non-point programs. The Maricopa County 
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Environmental Services Department (MCESD) approves construction plans and issues permits for projects 

in &e county involving potable water, wastewater systems, water treatment facilities, and wastewater 

treatment. Engineering Bulletin NO. 10 - "Guidelines for the Construction of Water Systems" published 

May 1978 by the ADEQ - is the source of many of the criteria referenced throughout this section. 

1.2 DEMAND PROJECTION CFUTERIA 

projections of customers, average day demand and maximum day demand have been made for the years 

2002, 2007 and 2012 to provide a basis on which to evaluate the existing facilities and recommend 

improvements where necessary. Projections beyond 20 12 are also presented to provide an extended basis 

for assessing the long-term adequacy of the existing sources of supply. The projections were developed 

based on a review of population trends, IocaVregional planning agency forecasts, historical customer and 

consumption data, and discussions with, local Water Company representatives. Where applicable, 

statistical analyses were used to develop appropriate growth projections, consumption factors by customer 

category, and ratios between average and peak period water usage. Alternative demand projection 

scenarios are presented to illustrate the sensitivity to key assumptions regarding future growth and water 

consumption. 

1.2.1 Methodology 

The projections are primarily based on available data from 1987 through year-end 1997. Customer and 

water demand data for 1998 are presented and are generally consistent with hstorical trends. Customer 

and demand projections are based on a disaggregated approach whereby the number of customers and 

associated consumption are developed separately for each customer classificat The resuItant projected 

average day demands for each system represent the s u m  ctiom for each customer category, 

including non-revenue usage and UAF. Future maximum day demands were projected based on the 

historical relationship between maximum day and average day demands. 

Non-revenue usage and unaccounted-for water (UAF) were 

discussions with the Water Company regarding anticipated 

ludes water used for water main flushing, sewer flu 

newly installed water mains, and identified leakage. UAF rep nts the difference between metered system 

delivery and the sum of all metered sales and non-revenue usage. This category includes water lost due to 

meter inaccuracy, undetected leakage, illegally opened fire hydrants and unautho d use. Water pumped 

1 - 2  Parahe  Valley 



to waste upon startup of PVWC's deep we11 pumps is not included in the historical or projected UAF or 

non-revenue figures. 

establishing the appropriate ratio for use in projecting future maximum day demands, American Water 

System long-range planning utilizes the criteria that facilities should be planned ta meet projected 

maXimum day customer demands with a 95 percent confidence level (a 5 percent chance of being exceeded 

in a given year). The maximum day ratio that defines this level of reliabbiIitJr is called the 95th percent 

confidence ratio. Projected maximum day demands for the PVWC service area are based on the historical 

relationship between the maximum day and average day demand less non-revenue usage and UAJ?. 

The general benefits of implementing demand management are discussed in the foHowkg subsection. 

Demand management measures are identified, and the appropriateness of their use in attempting to reduce 

water consumption is discussed. As a private water utility, PVWC does not have the authority to mandate 

or enforce certain types of conservation programs. The efficacy of demand management aIso depends on 

statewide and local issues, including regulatory acceptance and recognition of the cost of these programs 

(and the corresponding decrease in water sales) in customer rates. 

1.2.2 Demand Management 

The implementation of demand management measures is an important management consideration 

of the country facing inadequate water supply resources. Demand 

effective means for balancing the uses of a scarce water resource in th this cannot be achieved 

through other means. In addition to preserving natural water resources, demand management may be 

applicable for deferring the construction of water supply facilities associated with system growth and water 

demand. 

areas 

The value of demand management is widely recognized in the State of Arizona, where the quantity of water 

consumed greatly exceeds annuat rainfall. 

users relied heavily on groundwater withdrawals to meet their water supply needs. During the 1980's, 

programs were implemented to manage the use and conservation of groundwater. While c 

on conservation efforts, the State of Arizona has also promoted the use of renewabIe water resources, waste 

reductionhater reuse, and various water storage and recovery programs ai 

For many years, irrigation, municipal, and industrial w 

ater supplies. Since the Town of Paradise Valley is located in an area of the state where 
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reducing overdraft of groundwater resources is a priority and PVWC itself is 100 percent reliarit on 

groundwater, demand management is an important consideration. In fact, as discussed in Section 3.4, 

conservation requirements are incorporated in groundwater regulations applicable to PVWC and other 

public and private municipal, industrial, and imgation water systems. 

Section 2.2 summarizes PVWC'S existing conservation measures, including water audits, conservation 

education, plumbing retrofit kits, and controI of UAF through leak detection, as well as meter, service line, 

a d  smali main replacements. Each of these measures is an important component of water resource 

management aimed at p r e s e h g  the Water Company's sources of supply and providing an efficient and. 

economical water delivery system. 

n e  water demand projections consider, among other factors, recognition of the effect of the mandated 

manufacture and installation of some interior plumbing fixtures in new homes on reduced customer 

consumption. Installation of low-flow fixtures in existing residences and commercial facilities can further 

assist in reducing water consumption. However, the effectiveness of retrofit programs depends on 

numerous site-specific factors, including: housing age, penetration and retention rates, and system water 

usage patterns. An aggressive retrofit program may be capable of achieving indoor water usage savings on 

the order of 5 to 10 percent. However, the savings represent a much smaller proportion of a customer's 

total consumption where outdoor and other discretionary water use is substantiat, as is the case in the 

PVWC system. Therefore, measures such as water audits and conservation education may represent other 

effective means for conserving water. 

On an annual basis, PVWC has never experienced a shortage of groundwater supply, and no such shortage 

is anticipated for the foreseeable hture. Therefore, while the Company's conservation measures serve to 

minimize regulatory compliance costs and may achieve some incremental reduction in operating costs 

associated with pumping, water quality, and land subsidence, the primary benefit to the source of supply is 

long-term in nature. In contrast, source of supply deficits associated with meeting existing and projected 

maximum day demands are often the driving forces behind the need to provide additional source of supply 

cases the suppression of peak andor production and distribution system improvements. In 

demands may result in near-term capital investment savings. 

In general, different measures must be undertaken to achieve demand management during peak demand 

percods. In particular, such programs need to address ways to reduce outside water usage, assurrging that 
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outside consumption is the primary factor influencing the Ievel of demand above base period demands. 
0 

t Specific measures such as landscape imgation restrictions may be needed to achieve significant savings. 

However, as a private water utility, PVWC does not have the authority to impose ongoing water use 

restrictions. The ACC is the governing agency to authorize water restrictions for PVWC. Fu&ermore, 

this type of program could have adverse public relations, economic development, and customer satisfaction 

effects. Public education efforts in which residential and commercial customers are informed about 

water-efficient landscape design and imgation practices are alternatives to mandatory restrictions that may 

result in some savings with relatively minor adjustments to customers' lifestyles. In addition to reducing the 

magnitude of the peak day demand, dormation provided to consumers regarding efficient diurnal water 

usage practices may enable savings relative to water system needs driven by the peak hourly demand. 

Sbte or regional initiatives involving the use of alternative water resource technologies, such as water 

reuselrectamation or artificial recharge represent other effective means for prolonging P W C ' s  shared 

groundwater resources. Therefore, the Water Company's parkipation in programs for educating and 

identifying potential alternate water resources or technologies should be another important aspect of its 

conservation efforts. 

1.3 

1.3.1 Overview 

The purpose of this section is to provide a summary of the criteria used to evaluate the adequacy of the 

existing raw water supplies with respect to both water quality and capacity. In general, the source of 

supply section focuses on & adequacy of the Water Company's existing sources of supply with respect to 

the water demands of its customers. This analysis considers the physicat capacity of the supplies, as well 

as A review of 

groundwater regulations is also beneficial for understanding the potential benefits that regionaf water 

es may provide with respect to PVWC's long-term source of supply adequacy. The status of 

SOUR€E OF SUPPLY ANALYSIS CRITERIA 0 

adequacy with respect to groundwater regulations in the State of Arizona. 

key regional activities and characteristics of regional water purveyors are presented in Section 4. 



1.3.2 Source Quality and Protection 

pwc maintains a water quality surveillance program to monitor the potential for adverse water quality 

originating from both point and non-point sources. Monitoring of raw water quality for PVWC's sources 

of suppIy is accomplished by routine daily analysis for chlorine, pH, hardness, coliform bacteria, and/or 

other parameters, as appropriate, to ensure compliance with water quality regulations and to monitor the 

performance and efficiency of treatment processes. SampIes are also submitted to the American Water 

Works Service Company's Quality Control and Research Laboratory in BelIeville, Illinois for analysis in 
accordance with the Amencan Water System's monitoring program for trace metals, volatile organic 

contaminants, pesticides, priority polIutants, and bacteriological parameters. 

1.3.3 Source Adequacy Criteria 

n e  capacity of the Water Company's well supplies was evaluated based on actual operating information. 

This information includes quantitative data regarding instantaneous maximum rates of supply and totalized 

flow vs. cumulative hours of operation, as well as qualitative information regarding operational difficulties 

and special operating or maintenance procedures that are necessary. Together, this information is used to 

assess estimated peak capacity and the dependable capacity that could be sustained during an extended 

period of dry weather. 

In this report, source of supply adequacy is based on a comparison of the peak capacity of the well supplies 

with the largest well out of service to the projected maximum day demand. In addition, the ability of the 

well supplies to sustain their peak capacities over a period of prolonged pumping was also evaluated. 

electrical equipment s the Water Company's abiliv to withdraw adequate 

supply from the wells. 

According to A ngs to the surface landowner, and while use of 

the groundwater must be reasonable, water diversion allocations fur withdrawals from individual wells do 

not exist. However, the PVWC sen, ndwater management area specifically 

established to control the overdraft a1 groundwater supplies. As a result, FVWC holds a service 

area right for the use ofgroundwat plying its customers, and this right is subject to groundwater 



admirustered by the ADWR. For exampIe, provisions of the 1980 Groundwater Management 

code require PVWC to report groundwater withdrawals, implement conservation measures, and pursue 

appropriate measures to increase the use of renewable water resources. These regulations represent a 

consideration when assessing the adequacy of PVWC's source of supply. 

During 1998 ADWR issued a draft of a TMP, which includes compliance requirements and alternatives for 

h e  management period from the Year 2000 until 2010. The TMP is the third in a series of management 

designed to achieve a reduction in the amount of groundwater withdrawals to safe yield levels by 

2025. Requirements of the TMP that are applicable to PVWC are reviewed in Section 3,  along with a 

discussion of the use of PVWC's CAP allocation. Use of renewable supplies like CAP is consistent with 

the provisions of the TMP and is therefore beneficial to PVWC and its customers. 

1.4 REGIONALIZATION 

Regionalization opportunities are evaluated to  determine if a consolidated solution to water supply 

problems in a particular area is feasible and/or if privatization opportunities exist. Regionalization can 

often provide economies of scale, avoid duplication of facilities, and provide more effective service to 

customers. It can improve reliability and enhance the fire protection system. Water systems within a 

specific geographic area can regionalize to benefit from shared treatment facilities or pumping facilities. In 

the case of privatization, the expertise and resources of PVWC and the American Water System may be 

utilized to the benefit of other area water suppliers and their customers. 

1.5 PRODUCTION FACILITIES EVALUATION CRITERIA 

1.5.1 Overview 

The PVWC owns and operates severaI production fac 

and delivering fim 

meet projected maximum day demands with ap 

water to the distribution system. 

maintenance or redundancy in the case of key components. 

AS all of P w C ' s  existing (and anticipated future) supplies are derived from groundwater sources, existing 

and proposed Federal and State regulations pertaining solely to drinking water derived from surface water 

Sources do not apply and are not discussed in this report. The 

to the PVWC are VOCs, primarily TCE, associated with a contaminant plume located in an area south of 

P W C ' s  well field. The contaminant plume originated from the NI SuperfUnd site. addition to 

I 



vocs, several naturally occurring water quality parameters, including: radon, chromate, and nitrates are 

associated with PVWC’s groundwater sources. The level of nitrates may also be influenced by surface 

i.e., the use of fertilizers for agricultural and landscape purposes, particularly in the Upper and 

Middle Ab.lViUm units. 

primary D&g Water Regulations establish legally enforceable concentration limits and/or levels of 

removal, as well as extensive monitoring requirements. The water quality parameters addressed by the 

Paradise Valley treatment facilities are also subject to Secondary federal regulations. These regurations set 

non-enforceable levels for drinking water contaminants that, if exceeded, affect the aesthetic 

quality ofthe finished water. 

n e  pwc production facilities have been evaluated to ensure that all existing water quality requirements 

will be satisfied. This analysis considers the adequacy of existing unit process design capacities for 

accommodating future plant flow needs. The USEPA is in the process of revising the MCLs for several 

contaminants, and is developing new limits for additional ones. A summary of representative finished 

water quality is presented in the Appe to show the extent of water wality testing. 

The production section for the PVWC service area provides an evaluation of the existing faci 

of the treatment processes, and an assessment of improvement needs. Section 1.5 2 indudes a general 

discussion of the effects of current and proposed water quality regulations. The PVWC production 

facilities are discussed in Section 5. 

The primary focus of the improvement needs analysis discussed in Section 5 is to address exi 

proposed reguIations, short-term growth capacity issues, signi 

quaIity; the condition of treatment equipment, emergency power, and safety. 

including long-term growth, water qualityheatment goals associated with anticipated regulations, an 

tY issues to water 

Lower 

of project recommend 
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1.52 Regulatory Setting 

Many state regulations apply to the design and operation of water treatment fac s. Federal regulations 

address water quality, the most prominent being those promulgated under the Safe Drinking Water Act 

(sDWA). The Clean Water Act (CWA) covers any discharge into state waterways. Aspects of these 

regulations that have or could affect the Water Company's operations in the hture are discussed in 

Sections 1.5.2.1 and 1.5.2.2. 

c 
1.5.2.1 Water Quality Regulations 

Applicable water qua regulations are based on the SDWA, as promulgated by the USEPA and ADEQ. 

Federal primary water quality regulations promutgated by the USEPA must be adopted by the state, except 

that the ADEQ may opt to provide more stringent standards. PVWC is in compliance with all existing 

water quality regulations and is anticipated to be in compliance with future standards if regulated at the 

levels discussed in the following paragraphs. A description of the anticipated compliance status and 

alternatives, where applicable, is provided in Section 5.3.2.  

Since 1986, the USEPA has promulgated six major water quality rules, including: the Surface Water 

Treatment Rule, the Total Coliform Rule, Phase I - Volatile Organic Contaminant (VOC) Rule, Phase I1 - 
Synthetic Organic Chemicals (SOCJ and Inorganic Chemicals (IOC) Rule, Lead and Copper Rule, and the 

Phase V SOC and IOC RuIe. Additional regulations were proposed and/or finalized in 1994-1998. These 

are the Information Collection Rule (ICR), Consumer Confidence Reports (CCRS), the Enhanced Surface 

Water Treatment Rule WTR), and the Disinfecfant/Disinfection By-products Rule (D/DBP). Final 

versions of the CCR, ESWTR and D/DBP Rules were adopted during 1998. In August 1998, the USEPA 

published a ha1 CCR Rule, ch requires water suppliers to prepare and issue annuat water quality data 

summaries. 

The Phase I VOC and Phase I1 & V SOC and IOC rules establish maximum contaminmt level goals 

(MCLGs), maximum c ant levels (MCLs), and best available technology (BAT) for a broad 

spectrum of organic ic chemicals. The MCLGs are health-based, non-enforceable 

ion objectives. MCLGs for carcino are zero. MCLs are enforceable concentration limits. 

n e  MCLs are established based on health ts, costs, and the state of technology w 

analytical detection and treatment. BATS are established in conjunction with MCLs for spec 

and are selected based on the feasibility and cost of achieving the required removal efficiency. 
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ne Lead and Copper Rule (LCR) W ~ S  promulgated in June 1991. It involves a treatment technique 

requirement consisting of corrosion control, possible source wafer treatment, public education, and, . in some 

instances, lead service line removal. The bases for compliance are the results of tap water monitoring and 

of corrosion control treatment. 

n e  current MCL for total trihalomethmes (?THMs) of I00 ug/L applies to systems serving more thm 

10,000 people. Regulated systems are required to monitor for THMs at quarterly intervals. Compliance is 

based upon a Iunning average of four quarterly Samphgs. Quarterly monitoring for THMs a d  other 

disinfection by-products (DBPs) is performed via 

p W C ' s  distribution system, 
llection Of sampies at appropriate 10~tiOns within 

late 1998, the USEPA published the Final Stage 1 D/DBP Rule. As a groundwater system, the 

compliance date for PVWC is December 2003. The final rule sets maximum residual disinfectant level 

goals (MWLGs) and maximum residual disinfectant levels (MRDLs) for disinfectants. Monitoring for 

disinfectant residuals should be scheduled at the same time and location within the distribution system as 

monitoring for total coliforms. The applicable disinfectant for PVWC is sodium hypochlorite, and its 

corresponding MRDLG and MRDL is 4.0 m&. 

Tne Stage 1 DDBP Rule will phase out the 100 u f i  standard for TTHMs effective December 2003 for 

PVWC. Under the first stage of the DDBP Rule, the MCL for TTHMs will be lowered to 80 u&. The 

Stage 1 D/DBP Rule also includes MCLs for haloacetic acids (60 ufi), bromate (10 u&), and chlorite 

(1,000 ug/L). 

disinfectants and DBPs, including control of treatment processes to reduce disinfectant demand, control of 

disinfection processes to reduce disinfectant concentrations, and granular activated carbon (GAC). 

However, the quantity of precursor material in groundwater supplies is generally row, and any D/DBP 

issues can generally be resolved by modifymg disinfectant contact time, concentration, or choosing an 

alternative disinfectant. A proposed Stage 2 of the D/DBP Rule is expected by late 2000, with 

Promulgation expected by Spring 2002. 

The Stage 1 D/DBP Rule abo specifies Best Available Technologies (BATS) 

Current information regarding the groundwater disinfection rule (GWDR) indicates that this re 

consist of operational requirements, Le., a treatment 

MCLs. Compliance with the rule is also likely to be based on the comp 

. hcreased monitoring for viruses or viral indicators may be r 

ique (disinfection as a minimum), r 
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,&erability to microbial c o n h a t i o n ,  and the exlsthg level of treatment. The USEPA is currently 

collectig data that will permit a better assessment of the site-specific factors influencing this vuIne 

a s  information will be used to develop feasible treatment requirements, as well as appropriate p 

for avoiding these requirements. A proposed GWDR is due in September 1999, with a final rule expected 

by Fall 2000. 

n e  current MCL for arsenic of 50 u g L  is expected to be lowered. A revised standard must be proposed 

by January 1, 2000, with a find rule due wi carcinogen, the USEPA 

could set a relatively low standard for arsenic in the range of 2 to 4 u&. However, concerns for the high 

cost ofcompliance, i.e., treatment, and uncertainties regarding health benefits may result in regulation at a 

level between 10 ufl and 50 u&. 

One year. As a 

1.5.2.2 Treatment Residuals Disposal 

Water treatment facility wastes are considered pollutants and are restricted from being discharged to rivers, 

lakes, and other water course. The CWA has provided for the issuance of National Pollutant Discharge 

Elimination System (NPDES) permits for point source discharges into surface waters. These permits are 

administered by the State of Arizona. P W c ' s  production facilities do not generate constant or recurring 

waste streams. However, the Water Company has been issued a permit to deliver stripped groundwaier 

from the MRTF to the Arizona Canal. The Water Company does not currently have a NPDES permit to 

discharge overflow from the MRBS tanks io the Arizona Canal. 

1.5.3 Electrical Service and Standby Power 

of electrical service and the availability of standby power have been analyzed. In order to 

provide an acceptable degree of reliab 

demand is desirable. The avail 

may be considered with respect to meeting this standard. Recommendations are made to meet the above 

criteria where necessary. 



Standards relative to chemical feed and storage facilities. These standards prowde an apgropnate level or 
e 

P 
protection. 

Feed equipment is considered adequate if sufficient capacity is available to treat the water while 

flow and feed rates with the largest chemical feeder or pump out of service. 

idered adequate if 3 1 days of sto 

and feed rates, and provisions for containment. Primary containment is defined as the container holding the 

chemical. dary containment is the structure des to spillage Or leakage. Minimum 

secondary containment volume is considered to be 110 percent of the largest storage tank capacity within 

h e  containment area. Facilities to house compressed gas feed systems are needed to provide operator and 

local population safety, and to ensure adequate containment in the event of a gas leak. Individual feed and 

storage rooms are recommended for all installations. The storage room should contain all elements of the 

feed system that are under pressure, and be sized for a minimum 30-day supply. 

P W C  uses just one treatment chemical, sodium hypochlorite, in its water production activities. Sodium 

hypochlorite solution or on-site generation of chlorine is used at all of PVWC's other production facilities. 

P W C  is currently in compliance with Article 80 and regulations for transporting and handling hazardous 

material 
a 

1.6 

1.6.1 Overview 

This section describes the criteria applied in e Paradise Water distribution and 

storage facilities. General 

presented in Se 

recommendations. Applicable criteria are provided for pumping and 

DISTRIBUTION AND STORAGE EVALUATION C R I T E m  

clines for assessing the overal* adequacy of dis~l-ibution system f a d  

age tank property 

ains. Considerations for the use of corn raulic in the Of 

ies are also presented: Computerize ic Were used to 

engineering analysis and judgment in devel improvement repo* frorn 

the Insurance Services dards also serve as guidelines for 

evaluating the adeq results of the anaIysis 

tion system faciliti 



1.6.2 Distribution System Guidelines 

1.6.2.1 General 

s of analyzing existing facilities and planning for future pipelines, distributive pumps and 

a number of minimum standards are considered. Distribution mains are considered adequate 

if hey can meet two conditions of service. First, peak customer demand should be met at a minimum 

system pressure of 20 pounds per square inch @si} or r, although maintaining at lemt 40 psi at all 

locations under normal flow conditions represents a desirable goal. Fire flow goals should atso be met 

while maintaining 20 psi minimum pressures in the system. 

1.6.2.2 Pumping 

es are considered adequate if the capacity of the pump stations, with the largest 

pumping unit assumed out of service, is sufficient to meet the maximum daily demand projected to occur 

within the pressure zone. In the absence of adequate equalization storage (see below), pumping facilities 

should be capable of meeting the peak hourly demand with the largest pump out of service. This criterion 

also applies to pressure zones that derive their supply through hydro-pneumatic systems. In the absence of 

e storage, the total pumping capacity should also equal or exceed the sum of the 

maXimum day demand, needed flow to other zones, and needed fire flow rate. 

1.6.2.3 Storage Volume 

Storage facilities are considered adequate if the effective volume of the facility, or groups of facilities 

acting together, provide sufficient volume to meet equalization needs on the maximum day and provide the 

necessary fire protection reserve. The'effective volume of storage is that quantity which can be used from 

the tank while ma g adequate system pressures under the domestic and fire 

ins. Therefore, the maximum effective volume for gravi 

located at a water level above the elevation corresponding to the highest ground e 

storage tank's area of mfluence plus about 50 feet (20 psi). 

The entire volume of pumped storage is normally considered to be effective storage, provided that the 

distributive pumps are desi d to maintain a minimum discharge pressure of 20 psi. The effective volume 

by the volume of water need to prevent vortexing of the pumps. Also, the volume that is 

considered effective should be capable of being supplied to the system by available p 

excluding pumps needed to meet maximum day demands, if any. 
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~ ~ & g  a power outage, the demand is assumed to be 50 percent of the average day demand. Analysis Qf 

outages in other systems has shown this to be a reasonable estimate of the usage pattern. During a power 

outage, many demands by their nature are curtailed. These would include certain residential demands such 

as washing machine or dishwasher use. In addtion, many commercial and industrial demands are curfailed 

during an outage. The facilities within a gradient have been considered adequate if 50 percent of the 

projected average day demand can be met from 

storage facilities are available to meet 50 percent of 

ency powered pumping fac 

erage day demand for 24 hours. 

1.6.2.6 Computerized Hydraulic Models 

A computerized hydraulic model a tool for evaluating system operation and assessing system deficiencies 

and alternative improvement app aches. The reason for using a model for these purposes is its ability to 

predict existing and fsture potential operating conditions with an acceptable degree of accuracy. The 

accuracy of the model is evaluated by comparing predicted results to laown pressures, flows and water 

levels from actual operating records of the existing system. 

The development of an accurate computer model requires complete information regarding the distribution 

network, location and characteristics of distribution pumping and storage facilities, and the distribution of 

customer demands. Meter route data provide information needed to assign customer demands to 

corresponding pipeline junctions in the hydraulic model. Production facilities and storage tanks are also 

represented in the model accord to their known characteristics, e.g., pumping capacity, storage Ievel 

range and total volume. 

ution network of pipelines to be modeled is a representation of the actual dis 

The "skeletonized" model includes large-diameter mains {generally, %inches and above) that are significant 

with respect to their distribution capacity and overall model connectivity. The model may also co 

eter mains, where inclusion of these mains is necessary to create an adequate representation of 

the distribution network. C-factor tests may be conducted or theoretical C-factor considerations may be 

used to assign pipe friction coefficients to the pipelines. 

Modet calibration is performed by simulating actual operating cond . Adjustments to model Modet calibration is performed by simulating actual operating cond . Adjustments to model 

parameters are made in an attempt to improve the degree to which the model-predicted results m 

actual conditions. The assumed demand distribution and pipeline fiction coefficients are two of the model 
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armeters that may be modified to achieve the best agreement between the actual conditions and model P 
oredictions. As a &urn, the operating s c e d o s  used for calibration include the peak hour and the 

hour demands on the &m day. 

Fubre-year modeIs are developed by assigning demands acco projected growth pattern. A 

d distribution pattern representing customer 

to a particular location 

nded improvements adequately addre 

analyses are used to evaluate improvemeni needs based on experienced and projected maximum day 

conditions, including peak and minimum hour demands and fire flows. Predicted system pressures serve as 

the primary basis for determining whether the system is in need of improvement. 

A new computerized hydraulic model was created for the Paradise Valley water system in conjunction with 

the Comprehensive Planning Process. The model was used to evaluate system adequacy and to evaluate 

alternative improvement projects to address distribution system needs. The model was developed using the 

commercially available software package, CYBERNET. 
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SECTION 2 

DEMAND PROJECTIONS 

2.1 OVERmEW 
pvwc  supplies potable water to approximately 4,600 customers in Maricopa County, located in central- 

Arizona. n e  municipalities served include portions of the Town of Paradise Valley and the City of 

Scom&le (COS), as well as portions of unincorporated Mancopa County. 

p ~ c  Serves approximately one-half of the Town of Paradise Valley, which is located adjacent to the 

portion of the City of Phoenix. The Town is bordered on the north, west and south by the City of 

phoenix (City of Phoenix) and on the east by the COS. The remaining portion of the Town is served by the 

City of Phoenix and by the Bemeil Water Company. The location of the Town of Paradise Valley in 

relation to surrounding communities is ikstrated on Exhibit 2-1. 

n e  Town of Paradise VaIley is primarily a residential commudy, which was incorporated in 1961 in an 

effort to maintain control of zon;lg in the area. The minimum area for a residential lot in the Town is one 

acre. There are also a number of large commercial customers located in the Town including the PVCC, 

Maniott’s Mountain Shadows Resort, and numerous other resort hotels. A number of resort hotels served 

by P W C  are located in the COS. 

Housing in the Town of Paradise Valley is among the most expensive in the area. Many of the existing 

houses are very large single-family homes with significant amounts of landscaping. Some of the homes 

have been built on the sides of mountains located within the Town boundaries. A n 

maintained as seasonal dwellings, With out-of-state residents spend 

the houses may be occupied for a portion of the year, upkeep of the pro 

continues year round. 

%S section provides an overview of historical customer growth and w 

ons for future customer growth and demand. r i d  customer and d for PVWC over 

a h i m u m  period of 10 years were reviewed. Three customer and demand p n scenarios were 

deveIoped to account for the uncertain nature of future customer growth and water usage characteristics. 

Baseline projections reflecting the “base” growth scen 
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following sections. This scenario represents the expected long-term trend in customer and demand growth. 

n e  bases for the "low" and "hi# projection scenarios are summariZed in Section 2.5.9. 

Customer and demand projections are presented for 2002, 2007, and 2012, which are the target years for 

evduating water supply facility adequacy. The Town of Paradise Valley is ap 

key assumption for the demand projections is that remaining development will b 

2012. Accordingly, demand projections that are presented for planning horizons of 20 (2017) and 30 years 

(2027) show minimai additionar customer and demand growth. However, some residual customer and 

demand grow& is expected due to remodeling of existing 

residences. The conversion of existing housing stock is a recent trend to which higher residential water 

uted. me number of PVWC customers and their associated demands are projected to 

remain constant after 2027. 

2.2 CONSERVATION 

PVWC meters 100 percent of its customer's usage and has instituted a meter change out program to ensure 

the accuracy of metered consumption. PVWC does not have a leak detection van or formal program for 

addressing leakage since costs associated with these programs have not been authorized by the ACC. 

These services are available from local contractors on an as needed basis. Pnor to 1994, UAF in the 

PVWC system accounted for less than about 5 percent of the annual system delivery. Higher UAF since 

1994 is attributed to increased leakage along older, small-diameter mains as a result of increased system 

pressures, as well roved production and residential metering. 

ed a conservation stipulation with the ADWR in.which PVWC agreed to 

Water audits are an i m p o w t  element of these 

es. PVWC has implemented a program to conduct water of at least 100 of its 

2% largest residential customers and 12 of its resodcommerciat customers. In each case the customer 

was offered a residential retrofit kit. PVWC is mo ring the water consumption of all audited customers. 

perform certain conservation-related activities. 

Rering retrofit kits through the water audit program, PVWC 

esidential customers for pickup at the Water Company 

Program, PVWC notifies customers via mail regarding the availability 

customers with above average interior use, and tracks monthly water usag 

rhe kits available to 

C has also established an interior retrofit program for y residential customers 

2 - 2  Parodire Va& 



e 

e 

e 

pwc customers have activeIy participated in both voluntary programs, although the data are insufficient 

to draw definitive conclusions regarding their effectiveness. 

bother mponanr. &pGbb VI . .. - I , . --4r Conservation Program is its customer education program. 

* S  program involves the distribution of conservation literature, including tips on efficient water usage, 

resid&ial leak detection, desert lawn care, and xenscape alternatives. 

Water usage patterns in the PVWC service area reflect significant usage for outdoor landscape irrigation. 

Accordingly, the conservation measures likely to have the most significant effect are outdoor watering 

restrictions- HoweveF, during the peak demand period in 1995, the ACC did not approve the use of 

mandatory restrictions to combat water service problems, Indoor retrofit programs are anticipated to have 

a minimal effect - especially for reducing peak period usage. 

h 1992. PVWC implemented an inclining water rate structure for residential customers to discourage 
~ 

excessive water usage; however, PVWC also presented several innovative conservation rate tariffs that 

were reiected by the ACC in the 1992 and later General Rate Cases. A unifobrm rate was also implemented 

for P W C ’ s  other customer classes, eliminating the declining rate blocks that had been in place prior to. 

June 1, 1992. 

2.3 REGIONAL SETTING 

The economy in the Phoenix metropolitan area is varied, with job markets in manufacturing, seMces and 

tourism. In addition to the City of Phoenix and COS, Paradise Valley is also located within about 10 miles 

from the Cities of Tempe and Mesa. Tempe is the home of Arizona State University, and has an economic 

base made up of high 

upon manufacturing, wholesale and retail trade, transportation and services. Agriculture has played an 

kportant role in the past, but diversification has moved the economy into other markets. 

n e  City of Phoenix is home to Luke and Williams Air Force Bases. Among the major government 

oyers are the State of Arizona, the City of Ph and Maricopa cOuntY- Large private emp10yers7 

including: Motorola, U. S .  West., and Arizona Public Service benefit the local eco 
by to 

employment opportunities and to the tax rate base of the municipalities in which they are located. 
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a The Town of Paradise Valley itself encompasses a total land area of approximately 16.5 square miles. It 

totally encompasses Mummy Mountain and is bounded by the Phoenix Mountain range to the west and 

Camelback Mountain to the south. Due to the mountainous terrain, the majority of devetopment is located 

in the valley areas north and south of Mummy Mountain. However, as pictured on Exhibit 2-2, residences 

have also been constructed within the foothills of both Mummy Mountain and Camelback Mountain, and, 

to a lesser extent, along the steeper slopes of these mountains. 

Exhibit 2-2 

Northeast Slope of Camelback Mountain 

2.4 

ted census data and demographic information were obtained from the US Census 

unty (DES), the Town of Paradise Valley Planning 

mments (MAG). Information provided by the ADWR was 

toric populations of the State, County, Town, other nearby 

Bureau, State of Arizona Department of EcDnomic 

pepartment, and Mancopa Assoc 

also obtained. Table 2-1 indic 

communities, and the PVWC service area. 
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AvaiIabIe 1990 Census data were reviewed to determine basic demographic characteristics of PVWC’s 

service area. In general, marked differences exist between areas within the COS and the Town of Paradise 

Valley. For example, the average population per household and average number of housing units per acre 

0.56, respectively, for parts of the Town of Paradise ValIey compared to 1.99 persons per 

household and 2.08 units per acre for areas served within the COS. In particular, the relatively small 

rage ratio of housing units to total land area reflects the Town’s minimum l-acre lot zoning 

requirement. An older housing stock, higher median kcorme level, lower vacancy rate, and higher 

owner-occupancy rate are other characteristics of areas served within the Town of Paradise Valley 

compared with areas that PVWC serves within the COS. 

According to I990 Census statistics, the total population of Maricopa County of over 2.1 million people 

accounted for 5 8  percent of the total population of the State of Arizona. The results of the 1995 Specid 

Census indicate that the popuIation of Maricopa County increased to over 60 percent of Arizona’s total 

popuIation. The population of the City of Phoenix represented 45 percent of Maricopa County’s 

population, with the populations of several other large cities, including Mesa, Scottsdale, and Tempe 

comprising an additional 26 percent. In comparison, the Town‘ of Paradise Valley accounted for about 

one-half of one percent of the County population. 

TabIe 2-2 indicates population projections for Maricopa County and the Town of Paradise Valley. These 

Projections were obtained from the MAG publication entitled “Socioeconomic Projections Interim Report - 
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June, 1997”. These projections indicate that Maricopa county’s total popul 

&oa 80 percent between 1995 and 2020, corresponding to an average annual growth rate of 2.4 percent. 

fis growth rate and the projected growth rate from 1995 to  the Year 2000, 3.2 percent per year, are less 

fie growth rate experienced from 1990 to 1995. In contrast, the projections in Table 2-2 reflect the 

fact that the Town of Paradise Valley has limited growth potential. Projected growth at 

percent per year through the Year 2000 is anticipated to slow considerably such that the 

rate for the projection period is only 0.2 percent per year. According to these projections, an estimate for 

&e totat population of the town of Paradise Valley at build out would be between 13,400 and 13,500 

people. 

n e  MAG projections were developed with input provided by representatives from the various 

municipalities, incIuding the Town of Paradise Valley, and are generally consistent with the Town’s OW 

perception of its growth prospects. since it is bounded by other communities, any growth in the Town 

would have to come from within. In addition, the Town of Paradise Valley has only a small number of 

undeveloped areas remaining. These areas constitute the major sites for projected growth. Any remaining 

uld be due to construction on individual vacant lots and remodeling of existing homes. The 

portions of Maricopa County and Scottsdale that are served by P W C  have also been deveIoped, and offer 

limited growth opportunities. Accordingly, PVWC’s service area is anticipated to be substantially built out 

within the current planning horizon. 

However, MAG’S projected populations by Transportation Area Zone (TU) appear to underestimate the 

growth potential in some areas. The best example is the 80-acre to 100-acre property owned by Sinclair 

Oil. The Sinclair Oil tract is located adjacent to the Judson School at the comer of Indian Bend Road and 

Mockingbird Lane in eastem Paradise Valley. A resort developer is attempt to obtain approval for 

on of a resort community, including clustered housing units. If 

type of development is revoked, the tract would be developed as single-family homes with a minimum lot 

size of one acre. However, the MAC projections for this TAZ do not reflect this magnitude of 

potential. 

The redeveiopm&t ofvacant homes and renovation of exist 

influence increased water consumption, and, to some exte 

Paradise Valley. m e  driving forces for these activities are increased property values and favorable 

tax provisions, which enable homeowners to reap significant gains in selling 

occupied homes are other factors that could 

gher population growth within the Tow of 

homes, Alternativeiy, 
,., 
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homeowners are able to use the increased equity in their land to finance the renovation or replacement of 

homes with newer and/or lager Ones. 

These factors were considered along with the MAG projections in developing the customer projections 

presented in the following section. In particular, possible deveIopment of the Shclair Oil property as 

ingie-f&y homes should be consistent with the projected total number of residential customers by 20 12. 

If this pr0I)ert-y were to become filly developed withb the next 5 years, then the projected residential 

during this period of time would likely be exceeded. Since this ty&e of development is not 

anticipated, however, a stable growth rate was projected thoughout the 15-year pI&g horizon. 

2.5 CUSTOMERS AND DEMAND 

~ ~ o ~ c ~  customer and demand data over the past 11 years were obtained ??om Company records. 

information on customers and demand for each category of customer is summarized in Table 2-3. In 1987, 

&e total number of customers served by the PVWC was 4,126. This figure increased to 4,639 at the end 

of 1998. As shown on Figure 2-1 residential customers represented approXimately 95 percent and 93 

percent of the total in 1988 and 1998, respectively. The percentage of commercial customers increased 

from 3.5 percent to 4.8 percent. As discussed in Section 2.5.2, the decline of residential percentage and 

percentage is partially attributed to an accounting reclassification. The total 

relspecial customers accounts for the remaining percentage of about 2 percent for 

both 1987 and 1998. 

As shown on Figure 2-2, when demands by category are calculated as a portion of the total demand, the 

results are much &&rent than the ratio of the number of customers in each class to the total number of 

customers. Irr 1998, residential customers accounted f0-r approximately 6 1 percent of the total demand, 

commercial customers accounted for 26 percent of the total 

about 3 percent of the total demand. Combined non-revenue and UAF represented 9.6 percent of the total 

demand. Firehpecial customers accounted for an insignificant portion of the total usage. 

The overall metered consumption rate for the system during 1988 and 1998 were 1,675 and 1,875 gallons 

Per customer per day (gpcd), respectively. 
, 
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2.5.1 Residential 

p w c  provided water service to 4,302 residential customers at the end of 1998. The total number of 

rs is comprised of single-family customers and a relatively small number of imgation 

d with homeowner associations’ common meters. The number of single-family 

f 84 residentiat customers, of 

customer, the former Mummy Mountain Water 

per year, or approximately twice the av for the entire period from 1988 to 1997. A linear 

regression of the historical trend is growth at a rate of 30 

rojecting the future number of residential 

ear by 2012. Accordingly, the number of 

residential customers is projected to increase to 4,422 by 2002 and 4,685 by 2012, as shown in Table 2-3. 

of undeveloped land was conducted by A D W  and the Water Company in 1986. The review 

that an additional 901 residential customers could be added to the s a*er 1986 for a total 

stomers at build-out. Residential customer growth of 1 percent is projected from 

20 17 to 2027, resulting in a total of 4,779 residential customers by 2027 (assumed 

a 
build-aut). This figure is in general agreement with the results of the 1986 study. 

The annual residentiat consumption r 

past IO years. The averag 

, residential consumption has e 

ion factors from 1988 to 1 

trend is even stronger, increasing at 

for the sel-vice area val-ied between 1 M 3  QCd and 1,333 mcd 

this Period was 17215 mcd- 

A linear regression of historical 

an increase of 13 gpcd Per year. From 1992 to 1997, the 

an increasing trend. 

Residential customer consumption p 

Paradise Valley, where outdoor im 

the past 20 years the average annual rainfall in Paradise Valley was 8.6 inches, ranging from a total of 

about 3 inches in 1 er average femperatures during 1994, 1995, and 

1996 ranged from 86 degrees Fahrenheit (F) to 

to almost 15 inches in 1984. 
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degrees F was recorded during July, 1995. The 1995 heat wave included 5 straight days with temperatures 

over 120 degrees F and 18 straight days with temperatures over 115 degrees F. 

Evapotrmspiration is th er variable that reflects the’ watering needs o 

increases the watering requirements. A review of annual evapot 

be phoenix area over the 10 years indicates a strong correlation to residential consum 

years with high ev piration rates and relatively hi 

, the changing characteristics of the PVWC system also influence residential water consumption. 

sed previously, significant remodeling of existing homes and landscaping and the construction of 

several new subdivisions on large, landscaped lots tend to result in a proportionately greater increase in 

water usage relative to the increase in the number of residential customers. In addition, more customers are 

residing in Paradise Valley year-round. The significant improvements that PVWC has made in its system 

raised pressures and increased water supply availability, thereby influencing higher 

housing stock continues, there is a potential for a continued rise in residential 

Iy, future residentid demand was projected based on a consumption factor of 

ates the upper 95th percent confidence interval for historical data since 1992. 

ns for 2012 reflect the use of a consumption factor of about 1,400 gpcd, 

zes the anticipated effect on higher usage of ongoing and planned pumping and transmission 

system. Use of these factors and the projected customer growth discussed 

a 

dential water demand of 6.1 1 mgd by 2002 and 6.57 mgd by 20 12. 

1 
2.5.2 Commerciak 

A totak of 233 commercial customers were served by P at Year-end 199%. Commercial business is 

the Town of Paradise Valley. The majority of the commercial customers are exclusive 

resorts. Some commercial establishments are also located in parts of the COS that are served by the Water 

r examples of commercia1 customers include master-metered apartments and condo 

e schools, golf course buildings and inigation meters, and hotels and motels. 

2 - 9  Paradise Vaky 

- 



Between 1991 and 1992 the number customers increased from 147 to 191. This increase 

corresponded to the conversion of res timeshare units at the Hilton Villas to commercial-classified 

hotel rooms. Between 1996 and 1997 the number of commercial customers increased by 17. However, 

due to the lack of available land, future commercial development is unlikely to be sustained at this pace. A 

linear regression of commercial customers between 1992 and 1998 indicates a growth rate Qf 6 customers 

per year. This was used as the basis for projecting the future number of commercial Customers. Possible 

sources of fbture growth of commercial customers include expansion of existing resorts and golf courses 

and additional commercial establishments. Based on these assumptions, the number of commercial 

customers is projected to increase to 257 by 02 and 317 by 2012. 

.-. 

Commercial consumption ranged from 9,600 gpcd in 1998 to 17,420 gpcd in 1989. The average rate was 

12,700 gpcd between 1989 and 1998. Commercial consumption has remained h r l y  constant following the 

conversion of residential timeshare units in 1992. Over this period of time, the median commercial 

consumption factor was 11,570 gpcd, and a factor of 11,600 g p i  was used to project future commercial 

demand. As shown in Table 2-3, commercial water demand is projected ta islcrease from 2.23 mgd in 1998 

to 2.99 mgd by 2002 and 3.67 mgd by 2012. These projections are anticipated to be consistent with an 

reased demand of up to about 0.5 mgd associated with a possible expansion of the PVCC golf course. 



Marriott's Mountain Shadows 
Red Lion's La Posada 

Marriott's Camelback Inn 
Scottsdale Hous 

Paradise Valley Resort 
Stouffer's Cottonwood Resort 

Scottsdale Embassy Suites 
Tennis Ranch, Inc 

Holiday Inn Sunspree 

. Total Large Customers: 

Total Commercial Demand: 

- 0.12 
- 0.11 
- 0.10 
- 0.10 - 0.09 
- 0.08 

0.77 1.92 

- 2.68 

23.2 
11.1. 
8.4 
6.2 
4.6 
4.0 
3.7 
3.8 
3.3 
2.8 

71.4 I 



The total number of “other” customers has increased gradually over the past 10 years. A linear regression 

indicates that the long-term growth trend is about 2 customers per year, and this was used as the basis for 
customers is projected to increase ’ customer projections. Accordingly, the number of “other” - 

to 41 by 2002 and 61 by 2012. 

Consumption in ~s category decreased from 10,295 gpcd in I991 tu 6,870 ad in 1995. The “other” 

customer consumption factor ranged from 6,900 (1995) to 7,850 (1996). A 

Mummy Mountain Water Company account conversion, the estimated consumptlon factor applicable to 

remaining (and fixture) “other“ customers is about 2,000 ~ c d .  Use of a consumption factor of 2, 

results in projected ‘‘other’’ demands of 0.08 mgd and 0.12 mg 

ng for the former 

2o02 and 2012, 

2-55 Firelspecial 

In 1998, P W C  provided private fire service to a total of 73 accounts, with service sizes ranging from 2- 

to 8-inches in diameter. A linear regression of historical firdspecial customer growth indicates that the 



long-term trend is about 1 customer per year. Use of this growth rate results in projected total of 77 

firelspecial customers by 2002 and 87 customers by 20 12. 

an avenge of 7.3 gpcd. A shown in Table 2-3 use of a factor of 10 gpcd results in projected firdspecia1 

customer demand of 0.00 1 mgd throughout the planning horizon. 

. 

e Usage and Unaccounted-for 

resenting main flushing, op 

fighting, Water Company use and identified leak% 

D u a l  system delivery since 1988. The average per 

projected at 0.5 percent of the total average day 

increase to 0.05 mgd and 0.057 mgd by 2002 and 2012, respectively. 

between O.12 percent and 0-64 percent of 

was 0.45 percent, and hture non-revenue is 

Unaccounted-for water (UAF), representing meter inaccuracies, undetected leakage and unauthorized use, 

ranged from 0.094 mgd in 1992 to 0.90 mgd in 1997, reflecting a tenfold vanation over this tirfie period. 

When expressed as a fraction of system delivery, UAF represented between 1.4 percent (1992) and 9.7 

percent (1995) of the total average system demand. The historical average percent of total system delivery 

ent; however, over the past five years, UAF has increased to an average of 9.1 percent of the 

a 
total average day demand. 

UAF over the past several years may be attributed to a number of factors, inchding: improved 

new construction, and increased leakage associated with the effect of higher system pressu 

older, smaller-diameter mains in some parts oE the distribution system. &le UAF in the rang 

percent is not excessive (ADWR's maximum UAF requirement relative to the Groundwater Management 

Act is 10 percent), replacement of the older mains, e l i i a t i o n  of polybutalene service, and improved 

metering should enable the UAF to be reduced. Accordingly, future UAF for the PVWC system is 

d based on 8 percent of the total average day demand. As shown in Table 2-3, UAF is projected to 

be 0.8 mgd in 2002 and 0.91 mgd in 2012. 

2.5.7 

Table 2-3 contains the historica1 and projected customers and demands for individual customer 

Clas1fications, non-revenue usage, and UAF. Between 1987 and 1998, the total number of customers 

Total Customers and Annual Average Day Demand 
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increased from 4,126 to 4,639, corresponding to an annual average growth rate of about 1.1 percent. The 

total number of customers in PVWC’s service area is projected to exceed 5,100 by the end of the current 

esents the summation of projected water sales for 

ections shown in Table 2-3, the PVWC system will be at 98 percent 

d 2012 indicate a decline in the rate of growth of the annual average 

(2027) is approximately 5,250 and 11.6 mgd, respectively. 

. The historical maximum day demand for the PVWC service area 

97. This maximum day demand was 0.9 rngd higher than the next 

Maximum day demands have exhibited an est demand of 14.52 mgd, which occurred in 1995, 

confidence interval. The statistical probability that the actual maximum day to average day ratio would 

is consistent with the American Water System’s 

in Table 2-3, future maximum day demands for the 

PVWC service area are projected to reach 17.1 mgd by 2002 and 19.3 mgd by.2012. 



The 1990 CPS utilized the ADWR demand targets for the Phoenix AMA Second Management Plan. The 

demand targets were based on the per capita consumption figures and population projections that were 

officially recognized by ADWR The resulting projections 

7.29 mgd, 7.52 mgd, and 6.96 mgd. Corresp m d u m  day demands 

d. The actuaI 1998 and historical (1997) ave 

um day demand of 13.42 mgd CIOS 

. However, both the historical 

the previous projections by si 

2.5.10 Alternate Projections 

Alternate “Iow” and “high” customer and water demand projections are shown in Table 2-5 along with 

in Table 2-3 for the “base” scenario. The alternate demand projection scenarios are 

trate a potential range of conditions that may occur in the future in response to customer 

growth that is higher or lower than what was assumed for the “base” scenario. Residential and commerc 

consumption factors were also varied to illustrate their impact on demand projections. 

the residential customer growth potential is the number of vacant housin 

In addition to resident population, MAG projected the number of occupied and vacant residential housing 

units in Paradise Valley. Nigher and lower vacancy rates were assumed for the purpose of obtaining “low” 

and “high” residential customer g For exampre, lower vacancy may be influenced by 

ns, or other incentives that make living in Paradise Valley on a year-round basis 

projections. 

. more desirable. 

Commercial customer growth projections under the “base“ and “high” scenarios may be considered 

Uncertain 

development plans for a large tract of land near Indian Bend Road is one factor that supports the 

conservative projections; however, PVWC should track future commercial customer growth and make 

appropriate adjustments to the timing of growth-related improvement projects in the event that the projected 

growth does not occur. 

t of the limited commercial development potential in the service area. 





to water demand, uncertain weather conditions, changing customer characteristics, and, to a 

lesser extent the presence or absence of conservation effects, were the assumed driving forces for the use of 

on fkctors. For instance, average consumption factors over a more recent time 

of historid averages to reflect current consumption trends may have been 

, the projected number of custo erage day demand, and maximum day 

17.0 mgd, respectively. This scenario is 

residential, commercial, “other”, and 

Customer growth beyon 

n that hture annual growth 

through the 2002 are 20, 2, 2, and 0.5, respective1 

e by 1 percent from 20 12 through 2017 and from 20 17 to 2027. Further assump 

n will stabilize at 1,330 gpcd, ‘*other’’ consumption wilI 

at UAF can be reduced to 7 percent of the annual average 

fforts to replace aging and undersized distribution mains. 

extent to which old and undersized mains are installed 

correspond to an ave 

Under the “high” scenario, the total number of customers, average day demand, and maximum day demand 

are projected to increase to 5,257, 12.3 mgd, and 21 mgd, respectively, by 2012. The “Righ” scenario is 

based on residential, commercial, “other”, and firdspecial customer growth rates of 35, 8, 3, and 1 

customers per year throu 2. In addition, a higher residentid consumption factor of 1,410 gpcd was 

used aIong with a higher rcentage of 9 percent of the projected total system delivery. 

Historic and projected customers, to 

service area are illustrated on Figur 

very significant increases in average and maximum day demands that have been experienced due to 

draulics within the distribution piping grid. While the 

wth rate averaged about 2.1 percent since 1987, the average and maximum day 

wth rates of 2.1 percent and 2.5 percent, respectively for 

each of these figures, the line representing the “base” scenario customer and 

s, which represent the range of expected variation 

ions. In each figure, a break in the projected growth 

erage day demands, and maximum day demands for the PVWC 

~ 2-4, and 2-5, respectively. Figures 2-4 and 2-5, illustrate th 
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SECTION 3 

SOURCE OFSUPPLY 

3.1 OVERVIEW 

PVWC provides water to its customers from 7 groundwater wells ranging in depth from 1,145 feet to 1,743 

feet. Six of the weIls are owned by PVWC. The seventh well, Well PCX-1, is operated by P W C  in 

accordance with an’ agreement with the well’s owner, the SRP, to treat the well at the MRTF. The rated 

well pump capacities for these wells range fiom 2,200 gpm to 2,500 gpm. The characteristics of these 

wells, water quality, and treatment are discussed in this section, except that details regarding the treatment 

processeslchemical usage and instrumentation and controls are discussed in Section 4. 

Available well production capacity is compared to projected demands as one means for assessing source of 

supply adequacy. The status of groundwater regulations is also reviewed with respect to the long-term 

adequacy of PVWC’s existing well supply. Finally, alternatives for obtaining additional sources of supply 

to meet increasing demands or to respond to the groundwater regulations are presented. For example, 

utilization of the Company’s CAI’ allocation and membership in the CAGRD are discussed within this 

context. 

3.2 EXISTING SOURCE OF SUPPLY 

PVWC obtains 100 percent of its source of supply through groundwater wells constructed within its 

service area. The Water Company also has maintained an allocation for water from the CAP. The 

groundwater supply facilities are discussed in this section. The Water Company’s CAP subcontract is 

discussed in Section 3.5 relative to future source of supply alternatives. Discussions were held in the past 

regarding the possible construction of emergency interconnections with the City of Phoenix, but none exist 

at present. The distribution system is also not interconnected with the COS, which is the other major 

municipal water provider that is contiguous with PVWC’s service area. 

3.2.1 Well Supply Facilities 

Water pumped from Well PCX-1 and Well Nos. 14 and 15 is treated via aeration to remove VOCs. 

water produced from the wells is of good quality and generally requires treatment for 

disinfection o$y before being delivered to the distribution system. Well Nos. 16 and 17 were designed to 

ction with sodium hypochlorite and deliver water directly to the distribution system. A 

photograph of the wellhead, discharge piping, appurtenances, and treatment building far PVWC’s newest 

well, Well No. 17, is shown as Exhibit 3-1. 
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Exhibit 3-1 

P W C  Well No. 17 

Water from Well Nos. 16 and 17 i diverted to the MmS Tanks upon startup to erevent air and sand from 

entering the distribution system. PVWC recently installed a pipeline to deliver startup water from Well 

No. 17 to the site for Well No. 16, where it is combined with startup water from Well No. 16 and flows to 

the MRBS. 

Wells No. 1 I and L2 are located at the MRBS and pump water to a 0.2-MG ground storage tank, which 

serves to provide sand removal at startup. Water flows by gravity from this tank into two reservoirs 

(Miller Road Tank Nos. 1 and Z), which have a combined capacity of 0.50 MG. Distributive pumps at the 

MRI3S deliver water from the tanks to the distribution system. 

Raw water from Well Nos. 14 and 15 and SW’s well (Well PCX-I) is directed to the MRTF, located 

adjacent to Well No. 15, before being delivered to the distribution system. As discussed in detail in 

Section 5, treatment processes at the MRTF consists of packed column aeration for TCE removal arid 

sodium hypochlorite addition for disinfection. Both Well PCX-1 and Well No. 15 are receiv 

keatment at the MRTF. Aeration treatment will be initiated 

- 

’ 

’I 

No* l4 upon detection Of TCE. 
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3.2.2 Hydrogeology 

n e  quifer used by PVWC is a portion of a larger region of alluvial basins located in the southwestem 

united States. The alluvial basins cover portions of California, Nevada, Utah, Arizona and New Mexico. 

This type of aquifer is generally a valley or basin surrounding or surrounded by mountain ranges. The 

basin is filled with material ero from the mountains. This alluvial fill is an excellent aquifer material 

with high productivity and large storage capacity. 

n e  region relies heavily on groundwater, primarily for agricultural us 

than half of the groundwater produced in the United States is pumped 

was once thought that the supply of groundwater in the area was inexhaustible due to the great storage 

capacity. However, continuous long-term pumping has far exceeded the recharge from natural sources. 

pumping practices have resulted in groundwater mining. Precipitation in many areas is usually less than 

15 inches per year and is normalIy poorly distributed during the year. 

A cross-section of the geology of the aquifer in the vicinity of the Water Company’s well sites reveals three 

distinct layers over the bedrock. The upper layer, referred to as the Upper Alluvium Unit, consists of clay, 

silt, and gravel, and averages approximately 150 feet in thickness. A middle layer referred to as  the Middle 

Alluvium Unit, consists mainly of clay or a siltlclay mixture and is approximately 500 feet thick. The 

bottom layer, referred to as the Lower Alluvium Unit, consists mainly of sand and gravel, and is over 900 

feet thick in some locations. Historical well data indicate that the Lower Alluvium Unit provides much 

greater yields than the Upper and MiddIe Alluvium Units. 

PWCs six wells and SRP Well PCX-1 are €ocated in the far eastern portion of thk service area along 

Miller Road in the COS. well sites are adjacent to the Arizona Canal which parallels Miller Road. 

The area near the wells is residential+ The area east of r Road is the ody location with sufficient 

saturated thickness for the deveI ent of large-capacity wells. The aquifer rises sharply to the west and 

is nonexistent near the mountains bounding the service area. 

construction characten are summarized in Table 3-1. The PVWC wells were constructed 

between 1959 and 1993. All wells are screened in the Lower Alluvium t. Casing and screen sizes vary 

among the wells. The wells have a gravel packing from the top to the bottom. Well Nos. 11, 12, and 15 

are partially screened in the Middle Alluvial Unit. The water pumped from PVWC’s well field is primarily 





obtained from the Lower Alluvium Unit. The Water Company previously relied on wells screened in the 

Upper Alluvium Unit. These wells, Well Nos. 6 and 7, were capped and retired in 1998. 

EstoricaI water level records are available for Well No. 11, which is oldest active P 

supply. The water level data for Well No. 11 are considered to be representative of conditions throughout 

the well field due to its close proximity to the other PVWC wells and 

data were analyzed in conjunction with a hydrogeologic study condu 

decline in water levels was observed, which corresponded io the regio 

7. At that t h e  a generd 

groundwater kvels. 

The water tabie had declined from an average depth below the land surface of 309 feet In €962 to 395 f i t  

in 1987, corresponding to an average rate of decline of 3.45 feet per year. Seasonal variations in static 

water levels averaged 36 feet, with a maximum variation of 62 feet occuning in 1984. A regression of 

winter data indicates that the static water level in Well No. 11 declined at a rate of 5.2 feet per year from 

1962 to 1984. The rate of decline was 4.2 feet per year for the period from 1962 to 1987; however, water 

levels have increased at the rate of about 6.7 feet per year between 1984 and 1987. 

Projections of future water level declines and the prospects of future we11 yields were aIso discussed in the 

1987 hydrogeology study. Aquifer characteristics and the performance of the PVWC wells were analyzed 

to determine the effect of declining wate 

transmissivity were 0.12 and 175,000 resp 

dnll replacement wells to a greater depth, and the 

hydrogeologic study indicated that a water supply would be available to meet the system's needs for at least 

165 years. 

More recent water level dab, as well as other hydraulic and water quality data were compiled and 

presented in two hydrogeologic reports that were completed by a local hydrogeologist in 1995 and 1996. 

The primary purpose of these reports was to ent the results of field tests and groundwater modeling 

relative to the migration of a contaminant plume towards the PVWC well field (see Section 3.2.3). In 

particular, these reports attempted to predict the time of amval and contaminant concentrations in response 

to various well pum 

The 1996 (Phase 11) report indudes a hydrograph for Well No. 15 that ilhstrates an increasing trend of 

water leveIs from 1984 through 1994. A linear regression of the maximum water levels (winter) over this 
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icates increasing water levels at the rate of 7.2 feet per year, which is consistent with the trend 

exhibited by Well No. 1 I between 1984 and 1987. 

f i e  reson for the significant discrepancy between the long-term and recent water lever trends in PVWC’s 

well field is not known. However, the recovery of water levels in the wells may be attributed to reduced 

COS and SRP from their well fieIds upon the discovery of groundwater contamination in 

During 1994, the COS placed in service a treatment facility that has enabled it to resume 

from its well field. COS’S resumption of pumping in 1994 is consistent with the hydrograph for 

hich appears to show a trend uf decIining water levels beginning again in 1994. This 

observation may also be related to annual weather conditions decting the amount of groundwater 

withdrawals and recharge to the aquifer. 

3.2.3 

Groundwater quality vanes throughout central Arizona. In general, the hydrogeologic characteristics of the 

aquifer in Paradise Valley are such that high concentrations of naturally occurring minerals and metals do 

occur. Concentrations of these dissolved minerals may exceed EPA and State limits, particularly in the 

case of the Middle Alluvium Unit. 

Water Quality and Source Protection 

[ 
i 

! 

Water Company records indicate that some of the wells are partially screened in the Middle Alluvium Unit, 

; ~ 

which may account for the low levels of arsenic and chromium that have been detected in water from the 

Concentrations of chromium detected in PVWC wells average about 25 ugk ,  but have been 1 wells. 

detected at concentrations appro 

for chromium of 100 u&. The source of chromium may be from openings in the casing within the Middle 

Alluvium Unit.. . 

50 ug/L in Well Nos. 11 and 12. These levels are 

i 

Elevated concentrations of nitrate exceeding the MCL have been observed in water from Well No. 17. 

Upper portions of the Lower Alluvium Unit have been associated with higher levels of nitrates, and d o m  

flow through the casing when the pump is considered the likely pathway for migration of the nitrates 

to the lower portions of the aquifer in 

Nos. 11, 12, and 16, have exhibited maximum nitrate concentrat 

A more detaiIed discussion of alternatives for rn 

ell No. 17 is screened. 0 

ating the elevated nitrate Concentrations in Well No. 17 

is presented in Section 5. 
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AS pumping continues to lower the water &vel in Paradise Valley and the surrounding area, the chemical 

characteristics of the water may change. Also, saline water from the lower portions of the aquifer may 

cause an increase in the level of chlorides. Continued monitoring will provide an indication of chemical 

in the groundwater supply. Routine testing of water in the PVWC system will allow monitoring of 

nts so that plans can be implemented to satisfy any water quality these and other water quality const 
I 

needs. I 

I 
n e  aquifer in the vicinity of P W C ’ s  well field was contaminated by TCE. TCE initially contaminated a 

number of the COS wells south of the PVWC well sites. Industrial manufacturing facilities operated by 

Motorola, Smith Kline-Beecham, and Siemens have been determined to be the source of the contamination. 

MotoroIa and the other two participating companies, known as the NIBW Participating Companies (PCs), 

have paid for the construction and operation of treatment facilities for the COS and PVWC. As part of the 

arrangement with the PCs, water from an SRP well, Well PCX-1, is being treated on a continuous basis at 

-1 is located on the east side of the Arizona Canal, about 3,000 feet south of the 

concentrations of up to 19 ufl. Water from Well Nos. 14 and 15 is 

also pumped to the MRTF. However, TCE has not yet been detected in Well No. 14, and the maximum 

concentration of TCE detected in water from Well No. 15 has not exceeded 1.0 ug/L. TCE levels in well 

No. 15 are increasing at a rate of about 0.1 ug/L every I to 2 months. The MRTF has been designed to 

treat maximum influent TCE concentrations of 200 u g L  and to accommodate expansion to treat flows 

from other welIs in that the contamination plume spreads. Pumpage from Well PCX-1 appears to 

portion of the contaminant plume. Additional characteristics of the MRTF 

I 

a 
I 

I 

construction and o iscussed in Section 5 .  I 

I 

I 

PVWC has a mutually beneficial ag ent with SRP to continuously treat water from SRP’s Well 

PCX-I. Prior to the overy of contamination, SRP pumped water from Well P€X-l into the Arizona 

canal for domstream municipal and img n uses. The agreement between PVWC and SRP stipulates 

that water from the well may be trated and delivered to the Water Company’s distribution system provided 

that an equal quantity of aerated water is returned to the canal on an annual basis. Continuous pumping of 

We11 PCX-1 is intended as a measure to slow the advance of the groundwater plume toward the Water 

Company’s well field. PVWC banks water by pumping water from Well Nos. 14 and 15 to the Arizona 

Canal during the w r low demand months, thereby allowing continuous use of We11 PCX-I during peek 

summer demand periods. 
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Recent water quality sampling for radon indicates that this chemical is present in all of PVWC's wells in 

concentrations ranging from about 300 p C f i  to 500 p C a .  The USEPA is currentIy considering a radon 

standard to be proposed in August 1999. USEPA has statcd that the proposed MCL may be as low as 100 

pCi/L; therefore, radon removal may be necessary for the PVWC wells. Radon is already being removed 

at Well Nos. 14 and 15 and PCX-1 through the MRT 

enabling all of PVWC's wells to be provided with treatm 

5.3 

r Company does not maintain any active 

, located at the operations b 

panel, Containment has been provided fo 

Water in the PVWC service area is routinely monitored by the American Water Works Service Company 

Laboratory in Belleyille, Illinois. Complian 

laboratory. Minimal wet chemistry and coliform tests are routinely performed at the MRTF. Water 

quality monitoring results have shown that the water provided to PVWC customers meets all requirements 

of the USEPA and the State of Arizona. A summary of raw water quality sampying results is presented in 

The wellheads, discharge piping, and appurtenant equipment for Well Nos. 15 and 17 are exposed to the 

outdoor elements. However, both wellheads are located on sites that are enclosed by walls with locked 

access gates. Also, the tre ment, instrumentation, and chemicals are located indoors. The 

electrical switch gear for 

adjacent to the building. 

large, unfenced site that 

of the MRBS facility on the same Water 

by a locked cable. The wellheads and vertical turbine pump 

but are sheltered from direct sunlight, With the exception o 

and instrumentation are located withm brick buildings. The electrical switch gear and pump far Well No. 

16 were replaced in early 1999. 

s located in a locked, brick building. 

11 No. 14 is not fenced. We11 Nos. 11 and 12 are on a relatively 

tanks. Well No. 16 is located about 200 feet north 
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3.2.4 Well Capacity 

Table 3-1 summarizes the well construction and capacity characteristics of PVWC’s we11 supplies. Well 

Nos. 16 and 17 have rated capacities of 2,200 gpm and 2,500 gpm, respectiveIy. Well Nos. 1 f and 12 are 

d with pumps having rated capacities of 2,200 gpm. Water from Well Nos, 11 and 12 is 

of the distributive pumps have 

to be 2,800 gpm* Well No- 15 

and Well PGX-I are equipped with pumps having rated capacities of 2,100 gpm and 2,200 gpm, 

respectively. The rated capacity of Well No. 14 is gpm* Water from these three wells is Pumped to 

the MRTF and into the distribution system via distributive Pumps with rated capacities of 3,300 

gpm each. 

re Zone via fhree (3) distribut 

and the capacity of the third 

The rated total and reliable capacities of the existing wetls are 22.5 mgd and 18.9 mgd, respectively. 

Available operating data from Summer 1997 were reviewed to verify that the wells and existing pumping 

equipment are capable of producing water at the rated capacities. Data were not available for Well Nos. 

I 1  and 12 individually. However, the total flow from MRBS is included in Table 3-1 since it is 

representative of the combined, minimum sustainable well capacity of Well Nos. 11 and 12. Similarly, 

metered flow data for Well PCX-1 were not available until after 1997. Accordingly, the capacity of Well 

PCX-1 was estimated by subtracting the combined flow from Well Nos. 14 and 15 from the total flow rate 

through the air stripping towers at the MRTF. 

A trend of gradually declining pumping rates was observed for Well Nos. 16 and 17 throughout the 

summer. This trend is likely associated with a seasonal reduction in the groundwater level in the aqu 

the vicinity ofthese wells. The pumping rate for Well No. 17 appeared to recover and begin to increase at 

the beginning of September, while the pumping rate for Welt No. 16 continued to decline throughout the 

month of September. Supervisory Control and Data Acquisition (SCADA) data also e 

fluctuations of between 100 gpm and 200 gpm for these wells due to changes in system pressures. The 

pumping rates for the other welIs were less variable. 

These factors were considered in assigning the values of two additional measures of well capacity shown in 

the two rightmost 

capacities that appear to be sustainable over a 24-hour continuous pumping period throughout the summer 

. The peak well capacity represents the observed peak hourly flow that could be produced, but not 

Y e 



sustained, for 24 hours of continuous pumping. The values were estimated based on a graphical analysis 

of observed well production rates, 

n e  operation of PVWC‘s wells is dictated by the plume management strategy and by operationaf 

considerations based on seasonal 

as a base load well from May 

allow it to be operated continuously. Operation of Well No. 17 in 

VOC plume management 

likely to cause the spread of the contaminant plume. Year-round p 

the nitrate concentration to be reduced. A portion of the off-peak production fiom Well No. 17 would need 

to be diverted to the A~;,zoM Canal (see discussion for Pr 

sequence for the remaining wells consists of Well Nos. 16, 12, and 11. Well NO. 11 is the closest well to 

the contaminant plume for which no treatment facilities have been constructed. Therefore, pumpage from 

Well No. I 1  is minimized to reduce any tendency for contamination to spread northward. 

ce Well No. 17 is furthest from the co 

The sum ofthe maximum 24-hour well capacities of 22.0 mgd close to the total rated capacity of 22.8 

mgd. The corresponding maximum day reliable well capacity is 18.4 mgd. The capacities of individual 

wells ranged from 2,100 gpm to 2,500 gpm. Overall, the estimated peak flow capacities are not 

pears to be capabIe of producing 

a 
fferent from the r acities. However, Well No. 16 

the peak rate for Well No. I7 i at a rate about 20 percent high 

percent) lower. 

3.3 SOURCE OF SUPPLY ADEQUACY 

A comparison of the “base” scenario demand projections developed in Section 2 with 

supply capacity is presented in Table 3-2. The existing total well capacity and maxiqum day reliable we11 

capacity are adequate to meet projected average day demands to beyond the current planning horizon. In 

addition, the total well capacity is anticipated to be adequate to meet projected maximum day demands for 

’ scenario (shown in Table 3-2), as well as the “hi 

throughout this time period, 

capable of supplying the projected maximum 

The reliable well capacity (with the largest unit out of service) is also 

demand until 2007; however, increasing demand is 

esult in a deficit of 0.82 mgd by 2012. In the event that future maximum day demands track 

the “low” scenario projections (17.18 mgd by 20 12 - from Table 2-52> the existing maximum day relia 
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well capacity would be adequate throughout the current planning horizon. However, the deficit would 

increase to 2.55 mgd in the event that future demands coincide with the “high” sce 

Table 3-2 Table 3-2 

Well SuppIy Adequacy 

Avg. Day Max. Day Capacity Capacity Surp./Def. 
Year Demand (mad) Demand (madl rn (mgd’l m 
1997 9.45 15.41 22.03 18.43 3.02 
2002 10.04 17.06 22.03 18.43 1.37 
2007 10.68 18.16 22.0s 18.43 0.27 
20 12 11.32 19.25 22.03 18.43 -0.82 

Well SuppIy Adequacy 

Avg. Day Max. Day Capacity Capacity Surp./Def. 
Year Demand (mad) Demand (madl rn (mgd’l m 
1997 9.45 15.41 22.03 18.43 3.02 
2002 10.04 17.06 22.03 18.43 1.37 
2007 10.68 18.16 22.0s 18.43 0.27 
20 12 11.32 19.25 22.03 18.43 -0.82 

Table 6-4 in Section 6.3.2.1 provides a summary of the diurnal peaking characteristics of the PVWC 

System. The peak hour ratios range from 1.35 to 1.63. The peak 

. A discussion of the b 

is provided in Section 6.3.3 

n the hours of 4:OO AM to 7:OO 

in excess of maximum day dem 

As noted above, projections for source of supply adequacy are 

the wells. PVWC maintains a regular maintenance program for its well supplies 

replacement of well pumps and related equipment, as necessary, to ensure operational reliability. 

respect ta recent pump replacements, the capacity of the new p 

as the historic yields of the wells. Overall, the capacity of P 

effects of declining regional groundwater levels, and info 

support projections for reduced fu 

presented in Table 3-2 is based on 

well capacities. Therefore, the analysis of we11 supply adequacy 

urrent total and reliabIe well capacities. 

3.4 GROUNDWATER 

urpose of this section is ide an overview of the regulatory programs that may impact PVWC’s 

source of supply in the fiture. In addition to a continued emphasis on conservation, the 
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implement renewable water resource strategies. An example of one such alternative is 

dwater Management Act is discussed in Section 3.4.1. Section 3.4.2 provides a 

Second Management Plans (FMP and SMP). The basic and alternative 

conservation requirements for d Management Plan (TMP) a reviewed in Section 3.4.3. The 

requirements are discussed in Section 3.4.4. 

3.4.1 Groundwater Manag 

wth in the Phoenix metropolitan area has dramatically increased the d 

rcial, and industrial uses. The resulting high consumption and th 

renewable sources of water made this resource a major issue throughout the State of Arizona. In 1980, the 

of Arizona enacted the Groundwater Management Act creating a framework for management and 

regulation ofthe withdrawal, transportation, use and conservation of groundwater. The overall goal of the 

Groundwater Management Act is to e l i a t e  groundwater mining by 2025. 

order to implement the Act, a number of AMAs were created. The AMAs are geographical areas 

designated for special groundwater management and regulation. PVWC is included in the Phoenix AMA 
which covers a majority of Maricopa County. The ADWR is required to develop a management plan for 

the AMAs for each of five time periods through 2025. The management plans are to include a continuing 

mandatory conservation program designed to achieve reductions in the 

Conservation is mandated for agricultural, industrial and municipal water p 

following sections, the management plans provide specific measures that are in 

Groundwater Management Act god to be achieved. 

3.4.2 

The main thrust of the First and Second Management Plans was a mandated reduction in the per capita 

ion of water through conservation measures. January 1, 1987 was the initial compiiance date of 

First and Second Management Plans 

anagement Plan (FMP) imposed on the Phoenix AMA, which incl 

The A D W s  FMP required restrictions on the amount of water withdrawn and distributed by water 

FMP required PVWC to reduce the total amount of water provided to its customers by 

acheving a target maximum GPCD rate on an annual basis. The FMP also imposed testrictions on water 
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turf-refated facilities. Examples of turf.-related facilities incrude golf courses, resopa, or 

ments having large areas of grass or ornamental vegetation. There are three turf-related facilities 

that are currently served by PVWC: PVCC, Mountain Shadows Resort, and the Kiva Elementary School. 

The 1980 

consumpti 

First Management Plan, PVWC was requir 

ear was selected as the baseline for calculating target GPCD rates. The 
r PVWC was 884 GI? of the highest rates in the 

e to a maximum 
calculated by ADWR for the 

rate. PVWC disputed the GPCD rates caiculated by 

Stipulation and Consent Order with the ADWR whereby the Water Company agreed to implement the 

conservation measures previously discussed in Section 2.2. As a private water company, PVWC does not 

have the authority to implement or enforce mandatory GPCD requirements. 

The SMP became effective in 1992 and will remain in effect until 2001, which is the anticipated 

for the TMP. The S 

FMP. In the S M P ,  ADWR developed an 

municipal provider. ADWR reduced the 

conservation potential. The conservation program requires that PVWC maintain a maximum GPCD ra 

of 787 through 1994, 73 I through the year 1999, and 681 for the Year 2000. However, as a result of the 

Stipulation and Consent Order, PVWC’s effective GPCD target for 1992, 1993, and 1994 was 972 GPCD. 

hued the conservation programs instituted du ’ 

for determining the conservation “potential“ 

CD rates for large providers based O n  the perceived 

In addition, an Alternative €onservation Program (ACP) and Non-Per Capita Conservation Program 

(NPCCP) were instituted during e SMP period. The ACP permits providers who can demonstrate an 

overall reduction in groun er pumping to comply with the SMP by meeti 

rate and by implementing prescribed nonresidential conservation measures. The NPCCP was instituted in 

1995 to allow large providers to comply with the SMP by agreeing to reduce their groundwater use and by 

implementing conservation measures recommended by ADWR. 

The Second Management Plan also required that distribution system losses not exceed ten percent on an 

annual or three-year ave maintained an U M  loss of approximately 8 percent, and 

therefore, continues to meet this requirement. 



3.4.3 Third Management PIan 

The mm issued a draft of the TMP for industrial, agricultural, and municipal water providers wit& the 

Phoenix AMA in March 1998. The TMP is expected to be adopted by the end of 1 

public notification and hearings process. The TMP will become effective at the b 

after adoption) and will remain in effect through 2009. The draft TMP includes 

nicipal provider’s GPCD rate as the primary conservation tool. 

The primary conservation requirement of the TMP is anticipated to be based on the GPCD Program. This 

program is similar to the conservation requirements contained in the FMP and SMP in that viders 

could comply with the TMP by meeting an  assigned GPCD target. However, lower GPCD targets are 

for ihe TMP to reflect ADWR‘s perceived opportunities to increase water use efficiency 

conducted during the SMP. For example, the target total GPCD for PVWC under the 

TMP is anticipated to be 681. PVWC’s reported actual total GPCD rate was 899 in 1994, which was 

second highest among 33 large municipal providers in the Phoenix AMA and reflects the unique character 

of the PVWC customer base. In consideration of the recent trend toward higher water consumption in its 

service area (recently, PVWC’s GPCD has exceeded 1,000), the Water Company is unlikely 

e TMP under the Total GPCD program. 

aft TMP also includes an Alternative Conservation Program (ACP) that was first instituted during 

the compliance period for the SMP. This program provides flexibility by establishing a target GPCD value 

based on residential water use ody, use of “best management practices” (BMP) to address nonresidential 

water use, and an overall limit on the amount of groundwater usage based on the total groundwater 

withdrawals (for all uses) from 1980 to 1989. However, the program is designed to provide large 

municipal providers who serve a disproportionate amount of w 

alternative method of complying with the groundwater code. 

Under the ACP, the target residen 

actuaI residential GPCD rates from 1992 through 1996. 

consumption rates, PVWC is udik 

GPCD for PVWC will reportedly correspond to the average of 

Given the trend toward 

to comply with this part of the 

annual total groundwater withdrawal from 1980 to 1989 was 

total fiture usage to this level app 

since 1987 except 1992, In 1997, PVWC‘s usage exceeded the amount by 2.6 mgd. h 

difference between the average groundwater withdrawal from 1980 to 1989 (6.85 mgd) and the projected 

to be unlikely. For example, this amount was exceede 
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demand of 11.3 mgd is greater than P W C ’ s  CAP allocation (2.89 mgd), which is 

PVWC’s only available renewable water resource that could be used to offset groundwater p 

r Company would need to iden* an additional source(s) of non-grou 

a1 total reliance on groundwater. Unless this can be accomplished (and 

sage reduced), PVWC’s would not be able to comply with the TMP through the ACP. 

contains a Non-Per Capita Conservation Program CNPCCP). Under 

recommended conservation measures (RCMs) that a 

eeting GPCD requirements. However, in order to q 

NPCCP, water providers must be taking steps to reduce g er use to the amount replaced through 

0. Obtaining designation as an AWS (di the following section) would be one 

means for doing this. Altemstively, water providers may qualify for the NPCC without being designated 

as an AWS by agreeing to inc ental reductions in groundwater usage so as to completely eliminate the 

use of groundwater b 

on obtaining an 

nonrenewable groundwater supplies. 

PVWC’s compliance with the TMP under the NPCCP is therefore depen 

ion or developing an alternate means for eliminating its dependence on 

The existence of the 1980 Groundwater Management Act and the impending adoption of the TMP as a 

ementing its goals and objectives complicates water supply planning for PVWC. For 

example, although it may be possible to develop additional groundwater wells for the purpose of providing 

adequate maximum day reliable capacity, the use of additional groundwater may be viewed as being 

inconsistent with the 1980 Groundwater Management Act goal of reducing groundwater withdrawals for 

AMA to safe yield leveb by 2025. 

3.4.4 Assured Water Supply 

The AWS program is designed to support the goal of the Groundwater Code to reduce groundwater 

the Phoenix AMA to safe yield levels by 2025. Originally developed as a means for 

ate water supplies were available for new subdivisions, the current program has evoIved 

water supply availability to all users has 

increased. The current program, adopted on February 7, 1995, requires that all new subdivisions withm 

the Phoenix AMk demonstrate that enough water is available to meet its demands for at least 100 years, or 

that the subdivision be located within the service area of a water provider who has been designated as an 

out 25 years in which its 
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a similar demonstration for its entire semi 

an AWS designation. 

area. In any case, water providers are not 

of the large municipal water providers in the Phoenix AMA, including both the Ciq of Phoenix and 

WS designation status as a means for sustaining gro 

rden on developers to obtain in 

obtaining status as a designated AWS is less h F 0 r h t  for supporting 

Valley, where there are a limited number of parcels of land that waul 

ubdivisions for commercial and industrial uses, as well as residential, 

ents, the technical de tion of a subdivision essentially excludes 

For example, apartment types of commercial development. 

e AWS requirements. 

st, 1995, PVWC held an AWS designation based upon a physical 

the ADWR. A technical report supporting this demonstration was 

prepared in October, 1987 by A-N West, Inc. This demonstration was based on both available 

groundwater within the aquifer and use of the PVWC’s CAP allocation. However, new administrative 

criteria were instituted in early 1995 which severely limited PVWC‘s ability to rely on groundwater for 

achieving designated AWS s ria made achieving an AWS designation much more difficult 

in light of PVWc’s reIativ location and high groundwater us 

because the service area was substantially built-out, PVWC allowed its AWS 

submitting a renewal app cation by the deadline of August 7, 1995. 

ive criteria for the AWS program appear to provide a mechanism for gaining credit for 

dental recharge, and recharge through membership in the €AGRD. the use of “exempt” groundwater, 

These factors may be considered along with PVWC’s CAP allocation in demo 

suppIy. Accordigly, AWS designation may be beneficial to P W C  with respect to compliance wi 

TMP under the NPCCP. 

must be met in order to obtain AW First, water must be demonst 

to be physically and continuously avail 

groundwater availability, the 1995 rules sp 

hich is 200 feet higher (200 feet less available saturated the level previously 

3 - 15 Paradire VaUey 

- b  
L__I 



used to assess availability under the KNS. Furthermore, ADWR may evaluate the physical availability of 

groundwater on a sub-regional basis to take into account the impact of planned groundwater withdrawals 

by the City of Phoenix, the COS, and others far their own demo 

er that ADWR considers avail 

t of PVWC’s CAP allocati 

ment a means for obta 

directly or indirecEly. 

goal consistency. The management goal is to reduce groundwater 

withdrawals to safe yield levels by 2025. Safe yield is defined by the Gro 

balancing of groundwater withdrawals with the amount of water natur 

AMA aquifers.” Tbe management goal ncy criterion is concerned with demonstrating that 

renewable sources of supply are used su AP allocation, other suiface water, effluent, water 

exchange agreements, membership in the CAGRD, and others. PVWC would also receive a one-time 

mined groundwater allocation equal to 7.5 times the 1994 water usage, and this may be planned for use at 

However, this allocation is intended to be used to allow renewable 

ed groundwater allocation plus incidental recharge represents the 

. I I. 

maximum total groundwater apportionment that is cons 

be naturally recharged is referred to as in 

red available. The amount of 

AWS status, incidental recharge is considered to be a minimu 

year, although the water provider may demonstrate a higher allowance. 

excess of the mined allocation and incidental recharge would need to be offset by additional recharge or 

through membership in the CAGRD. 

Groundwater 

applicants for designated AWS status must onstrate that the water quality 

of proposed sources meets applicable water quality standards. In order alify for the NPCCP, PVWC 

would also need to show consistency with the management plan by participating in conservation programs 

negotiated with the ADWR for residential and n sidential customers. Finally, PVWC would need to 

oval for financing the constructi f any water supply facilities needed to carry out its 
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PPLY ALTERNATIVES 

se of this section is to discuss source of supply alternatives that may be considered by the Water 

ected supply deficiencies andor the need to implement renewable 

ives discussed are those that are Considered to be feasible 

existing sources of s 

developing additional groundwater supplies as a means for providing adequate maximum 

ity is discussed in Section 3.5.1, The CAP is described in Section 3.5.2, including an 

CAWCrJ with respect to CAP- Technical aspects ofthe CAGRD 

tial regional sources of purchased water are summarized in Section 

overview of the administrative ro 

are presented in Section 3.4.3. 

3.5.4. 

3.5.1 Additional Groundwater Supply 

As discussed in Section 3.3, PVWC is facing a projected maximum day reliable well capacity deficit of 0.8 

struction of an additional-well supply is a feasible alternative for eliminating the projected 

dwater regulations intended to encourage a reduction in the volume of groundwater 

withdrawn do not apply to the construction of a new well. PVWC could construct and equip a new well 

lability of a suitable well site and adequate hydrogeologic conditions. 

cently reached an agreement that would involve an exchange of SRP’s groundwater 

ion (see Section 3.5.2.5). In addition to providing a means fo 

its CAP allocation, the arrangement would also provide PVWC with the use of another 

Arizona Canal. Use of the well would provide PVWC with sufficient well 

foreseeable future. Accordingly, the implementation of PVWC’s use of the S 

recommended Project A-2 in Section 3.6. 

ity would be the conversion of two monitoring wells (PG-40 and PG-41) located about 

1,500 feet south of the MRTF to production 

supply of about 1,2OcI gpmA The 

ugh at least 20 12. A potential disadvantage with this alte 

(which are located closet to the plume than Well Nos. 

treatment at the MRTE. In the event 

welt a5 the monito 

the plume mkration eventually impacts we11 Nos. 14 and 15, 

treatment and distributive pumping capacity of the MRTF may 



require expansion sooner than might otherwise be needed. Conversely, the use of a production well closer 

xisting plume may be beneficial for hrther slowing the rate of plume migration such that the 

PVWC wells would not require treatment at all. 

The monitoring wells were constructed as 8-inch wells, which is larger than the 4-inch 

The existing pipeline from Well pcx- d for water quality rnonito 

s to accommodate connections to the monitoring wells. Use of the existing pipeline to 

11s to the MRTF would require aeration 

ad become contaminated. whether or not the m 

In the event that the existing SRP or PVWC monitoring welIs cannot be used, a new well could be 

considered. A possible location for the well would be in the vicinity of Indian Bend Road and Scottsdale 

Road north of PVWc's existing wells. PVWC does not currently own a well site in this part of the Town 

of Paradise VaIky; therefore, a new site would have to be obtained. A site north of the existing wells is 

anticipated to beneficial with respect to the NIBW contaminant plume management strategy. However, the 

e of elevated nitrate concentrations in Well No. 17 and in wells operated by the City of Phoenix in 

gbird system indicates that treatment would likely be needed. In addition, a transmission main 

would need to be instalIed to connect the well site to the existing PVWC distribution system. 

Although additional groundwater sources offer relatively low cost and are consistent with PVWC's existing 

a1 disadvantages include: inconsistency with possible requirements pertaining to the use 

of renewable supplies, the potential for increasing problems associated with land subsidence, and potential 

for negatively impacting plume migration. 

3.5.2 Central Arizona Project (CAP) 

3.5.2.1 Overview 

The CAP canal first began delivering water from the Colorado River in 1985. The overall cost of the 

project, which was substantially completed in late 1993, was $4 billion. The CAP is a 336-mile Iong series 

of concrete canals, tu , siphons, and pipelines from the Colorado River near Parker to Tucson. It is 

capable of delivering a maximum of 1.8 million acre-feet (about 1,600 mgd) in high run-off seasons, or 

about 64 percent of the State of Arizona's federal entitlement of 2.8 million afy. The CAP'S estimated 

annuaI capacity is 1.5 million afy. 
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In addition to providing a renewable water supply, the CAP projec 

recreation, wildlife management, and flood control. The CAP has 

approximately 75 percent are municipal and industrial users, 13 percent are 

percent represent the Indian Community. 

delivered from the CAP. The CAP is an interruptible supply with outages occu 

of the canal system. According to PVWC’s CAP subcon 

During 1997, a total of 1.4 million acre-feet of water was 

zona Water Conservation District 

The Central Arizona Water Conservation District (CAWCD) is a political subdivision of the State of 

Arizona that was formed in 1971 to provide a means for Arizona to repay the federal government for the 

reimbursable costs of constructing the CAP. CAWCD maintains responsibility for operating, maintaining7 

AP for the benefit of its service area, which includes Maricopa, Pima, and Pinal 

CD is also responsible for planning and implementing groundwater replenishment 

projects through the CAGRD (see Section 3.4.3). 

During 1996, the State of 

(AWBA). The A W A ’ s  purpose is to enable the State of Arizona to more fully u 

Colorado River water. It does this by purchasing a portion of Arizona’s unused allotment and transporting 

the water through the CAP to underground aquifers in central Arizona or to be used by imgation water 

districts in lieu of groundwater pumping. The A W A  is managed by a 5-member commission and funded 

by groundwater pumping fees, a four-cent property tax collected by CAWCD, and a State General Fund 

3.5.2.3 PVWC’s CAP Allocation and Cost 

An alternative to a portion of its present groundwater supply is available to PVWC. PVWC has signed a 

subcontract with the CAWCD to receive 3,231 a@ of untreated water from the CAP. PVWC has not 

utilized this water, nor does it have a physical means for obtaining its allocation directly fiom the CAP 

canal. However, the CAP subcontract has 

There are two different costs associated with maintaining and using PVWC’s CAP allocation. The first 

represents the payment of capital charges for securing the CAP allocation for future use. These charges 

are based on PVWC’s full CAP allocation and are owed on an annual basis regardless of the amount of 
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CAP usage. Current users of CAP water also pay a water delivery charge. The water delivery 

vary in proportion to the quantity of CAP water use based on fixed operating and maintenance 

(o&M) expenses and variable energy (pumping) costs. 

rall water delivery rate was $65 per acre-foot, consisting of a fixed O&M charge of 

energy charge of $36 per acre-foot. Fixed O&M costs are paid according to the 

of water ordered, whether delivered or not. The $29 per acre-foot charge for 1998 

million of expenses and projected deliveries of 1.48 million acre-feet. Pumping energy 

for water actually delivered. The delivery rate for 1999 is $69 per acre-foot and is 

$70 per acre-foot in the Year 2000 and $75 per acre-foot by the Year 2003. 

Originallyy, the cost of holding a CAP water subcontract was $7 per acre-foot per year. The capital charge 

rose to $39 per acre-foot in 1997 and $48 per acre-foot in 1998 and is projected to increase to $54 per 

acre-foot by 2000, after which time it will remain fixed at this level. As a private water company, PVWC 

over the CAP holding costs through its water rates due to its inability to make its 

and useful. Accordingly, PVWC discontinued its payment of the CAP allocation 

Payments that are in arrears would have to be made current before PVWC could 

allocation. Based on 1999 CAP charges, PVWC's total annual cost for full use of 

3.5.2.4 CAP Usage Alternatives 

from the CAP is generally used in three ways: 1) direct treatment and delivery, 2) treatme 

CAP costs discussed in the previous section are for the 

ed point along the CAP Canal only. 

blending with other sources, and 3) recharge. 

delivery of untreated In 
ractors are responsible for the capital and O&M costs associated with raw water pumping and 

and distribution facilities. Accordingly, the overall cost of CAP will dep 

zed for public water supply purposes. CAP water is derived from surface s 

and must receive a corresponding level of treatment in order for it to be suitable for direct use in potable 

water systems. However, reduced treatment requirements may apply in the event that the water is 

sed in a non-potable application. 

location of the CAP canal in relation to the Town of Paradise Valley. At its closest 

point, the CAP canal is about 8 miles north of the PVWC service area. PVWC has no existing pro 
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ombined pumpage from Well PCX-1 and Well 22.6 exceeds PVWC's CAP allocation. 



addition to &e estimated capital cost of $250,000 for constructing the facilities needed to implement the 

with the retention and 

f PVWCs CAP water 

increases would be partially offset by 

by a power savings 

ponsibilities will be 

a reduction in the grow 

associated with pumping water 

xample, SRP could potentially receive PVWC’s full 



groundwater allocation, incidental recharge credit, and credits through membership in the 

100-year water supply budget. 

CAGRD could be 

e obtained. Exempt gro 

The exempt groundwate 

groundwater status for PVWC Well 

Final Consent Decree for the NIBW 

ed and treated fro 

al, appears to be beneficial to PVWC. Recognition 

of the remedy for 

contamination. Exempt groundwater statu 

and PG-41), which were discussed as possi additional groundwater suppEy 

11 No. 17 may qual* this well for 

deemed as exempt groundwater would 

er resource for the purpose of 

e recent discovery of 

number of groundwater recharge 

d by ADWR. This is because 

e of Well PCX-1 as well as use 

not minimize the number of 

ply with the TMP, as well as 

ted maximum day demands. 

1 was created by the Arizona 

rpose of the CAGRD is to 

provide a mechanism for developers and water providers to demonstrate an AWS. The CAGRD 

accomplishes this by creating recharge projects to replenish groundwater that is pumped from aquifers in 

ssed in Section 3.4.4, the AWS Rules require that all new subdivisions within the Phoenix AMA 

demonstrate that a sufficient quantity of water is continuously available to satisfji the water demands of the 

in an AMA may not be the 
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demonstration. Alternatively, a subdivision is not required to demonstrate an AWS if it is 

located within the service area of a water p 
AccordingQ, 

ahties Or private water 

members of the CAGRD. 

assessment. 

or individual subdivision t 

offset its “excess groundwater” usage through the p 

are used to fund the CAGRD’s recharge proj 

groundwaier withdrawn that exceeds the total groundwate 

member service area 
blished by the AWS Rules for the 

and suitability for fitture recovery of the stored water. 

The Granite Reef Underground Storage Proje 

project fog the SRP and the Cities of Phoeni 

an operation in 1994 as a Joint rechar 

dler, Mesa, and Tempe. 

the SRP to use SRP’ capacity, and lgg6, had stored 

feet of excess CAP Of the GRUSP provides the cities and 

recharge 
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type of recharge project -- groundwater savings facilities - are not physical facilities, rather they 

are a form of indirect recharge. For this type of project, the CAGRD reaches agreements 

ater providers, irrigation districts or other entities renewable sources, e.g., CAP 

eir use of renewable sources, 

echarge credits that may be used toward pumping groundwater in exce 

are obligated to pay 

acre-feet of excess groundwater they deliver to 

ember service area ag 

unt of groundwater th er. Thisamount 

g a year, less any 

increases from i/15& to 10/15ths of the tota 

respectively. The minimum excess use for 

replenishment obligation regardless of 

the assessment rate to individual members by contributing funding toward CAGRD”s fixed administrative 

costs, as well as the cost of constructing additional recharge facilities. 

to the total excess groundwater usage. There are three basic catego 

administrative cost, (2) cost of replenis ent water, e.g., CAP, and (3) cost of recharge faciliti 

1997, the total assessment rate of $177 per acre-foot consisted of individual cost com 

administration, replenishment water, Le., cost of CAP, and recharge facilities o 

acre-foot, and $10 per acre-foot, respectively. The total assessment rate is 

rate regardless of the ampunt of excess usage reported. 

er acre-foot, $1 15 . 
to be a single, 

ed on 1997 figures, the cost of CAP purchased through the C replenishment program ($1 15 per 

acre-foot) was more expensive than the rate charged to CAP m and industfial subcontractors of 

$106 per acre-foot. Therefore, the e e of P W C ’ s  CAP water allocation would appear to be more 

cost-effective than relinquishing PVWC’s CAP allocation and paying the full replenishment rate. However, 

it is not clear whether the 

whether other costs would 

RD would permit the direct exchange of CAP water in 

In addition, administrative and Fecharge facility costs would still appIy. 
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n e  CAGRD assessment rate will be subject to change in the future. For example, the component related 

to aclqistrative costs should decline as these relatively fixed expenses are spread over a larger 

a 
r will increase in accordance with anticipated inc 

Gost of CAP. Recharge facility-related costs will vary depending on the type of recharge that 

e facility cost for 1997 reflects the use of ground 

ce there is limited capacity associated with both 

be constructed. Accordingly, 

11 result in an increase in the recharge facility component 

facilities, additional facilities will 

ents a potential alternative for meeting the requirements of the TMP. 

However, membership in the CAGRD may only pertain to water systems and subdivisions that are 

attempting to achieve designated AWS status. In addition, the cost-effectiveness 

for PVWC will depend on the nature of future recharge projects, as well as the ove 
AGRD membership 

x andor COS represent potential alte 

deficit. Purchased water may also b 

TMP requirements to the extent that PVWC is required to reduce its ground 

purchased water from the City of Phoenix and 

alternatives, primarily because of the high co 

confirm the availability of supply. For example, the City of Phoenix and COS may or may not have excess 

supplies with respect to their appIications for designated AWS status. PVWC’s CAP alIocation might be 

useful in this respect and could offset the podon of COP’S or COS’S purchase pnce related to obtaining a 

ply. An interconnection with the City of Phoenix is recommended for construction as 

s a supply reliability deficiency. Once established, this interconnection would provide a 

means for mutually beneficial water exchanges with the City of Phoenix. 

3.6 SUMMARY AND RECOMMENDATIONS 

PVWC is facing three potentia 

but not used since it was obtained in the mid 1980’s. The second issue is increasing water demands, whi 

are projected to result in a maximum day reliable well capacity deficit by 2009. The deficit is projected to 

I 
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PARADISE VALLEY WATER COMPANY 

SRP WELL 22.6 

Descrktion: 

AP-related costs. 

Alluvium Unit, although information on its total depth or other we11 characteristics is not available. Water 

is also reported to be similar to PVWC’s existing wells, with the potential for somewhat 

concentrations of radon, chromium, nitrate, and ars e a.5 a result of being screened in the Middle 

AlIuvium Unit. It has not b impacted by the contaminant plume affecting Well PCX-1. Accordingly, 

disinfection is the only anticipated treatrhent need. Although not specifically evaluated as part of prior 

er modeling, use of Well 22.6 as a supplemental well to Well PCX-1 is not anticipated to result 

in any adverse effe 

The well is currentIy equipped with a vertical line-shaft pump capable of delivering water to the water 

surface elevation of the Arizona Canal. This pump will require modification or replacement to enable 

water to be supplied directly the PVWC distribution system. Therefore, the existing vertical pump and 
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SECTION 4 

REGIONALIZATION 

4.1 OVERVIEW 

p w C  provides water service to customers located in the Town of Paradise Valley, COS, and portions of 

unincorporated Maricopa County. The Town of Paradise Valley is surrounded by the City of Phoenix and 

COS. Portions of the Town of Paradise Valley are also served by the City of Phoenix and by the Bern& 

Water Campany. In Iate 1998, PVWC acquired the former Mummy Mountain Water Company, which 

had been PVWC's only esale customer. The acquisition of Mummy Mountain Water Company added 

about 60 retail customers to PVWC's residential customer base. 

During E996 and 1997, PVWC participated in preliminary negotiations with the City of Phoenix with 

respect to the potential acquisition of the portions of its water system located within the Town of Paradise 

Valley. Discussions were discontinued by mutual agreement during 1998. Similariy, owners of the Berneil 

Water Company have not been receptive to past acquisition inquiries by the Water Company. Because of 

PVWC's location and small size relative to that of the City of Phoenix and COS, regionalization 

opportunities which would result in an increased customer base for PVWC appear, at present, to be 

limited. However, the level of local interest and activity in regionalization discussions and proposals is 

subject to change in response to changes in the regulatory, political, and economic environments, 

Therefore, information on several regional water suppliers is presented in Section 4.2 to provide a basis for 

assessing regionalization opportunities as they may evolve in the future. 

Regionalization is also concerned with local, r nal, and statewide issues affecting water supply systems. 

impact both small and large systems, although the effects may vary especialIy if the 

form of ownership, i.e., public vs. private, is different. As discussed in Section 3, the primary issue facing 

water systems 

groundwater sources through the use of CAP water and other renewable water supplies. Regional water 

supply issues are important to PVWC to the extent that it shares and has a direct interest in the efficient 

use of limited resources and has the opportunity to lead or participate in regional solutions. Section 4.3 

reviews the status of regional water supply resources. 

the Phoenix area is the water supply and regulations aimed at r 

. As part of the American Water System (AWS), PVWC benefits from having access to technical and 

operating expertise and financial and management resources. These resources complement PVWc's own 

efforts in providing reliable and efficient water supply services to its customers. For example, the 
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economies of scale associated with AWWSC's materials management program provides a n  opportunity for 

p W C  to realize significant discounts on materials, e.g., pipe, hydrants, meters, etc. AWSC's  resources 

also provide the means for pursuing regionalization opportunities based on municipal privatization or 

contracts for operation and management of private systems. Conceptual opportunities based on these 

regionalization approaches, as they may apply in the State of Arizona, are discussed in Section 4.4. 

4.1 REGIONAL WATER PROVIDERS 

Table 4-1 provides a brief description of five water purveyors located in proximity to P W C .  The location 

of each was illustrated previously on Exhibit 2-1. 

Table 4-1 

Regional Water Suppliers 

of 5,700 5 00 
Phoenix 1,100 I 60 
cos 77 1 180 
Tempe 700 57 
Glendale NJA 1.5 
Bemeil 
Water Co. ' 

5 600* 
I 50 
2 50,40 
2 30, 10 
0 - 

Reference: AWWA Water StatsWurvey (1996) (Except Berneil Watcr Company) 

* Total Capacity 

The PVWC system is bordered by two larger water purveyors, the City of Phoenix to the west and the 

COS to the east. While not directly located adjacent to the PVWC system, the other systems are located 

within a ten miles radius. A summary of each of these systems is provided below. 



E 
b 

4.2.1 City of Phoenix (City of Phoenix) 

4.2.1.1 General 

ne City of Phoenix water system serves a population of 1.2 million, including a population of 30,000 

sewed via wholesale accounts. This reflects a total customer base of approximately 360,000. Water 

demand currently ranges from a high of 430 mgd during the summer to 156 mgd during the winter months, 

with a historic high of 432 mgd recorded on August 7, 1995. The annual average water demand is 285 

mgd. 

About 83 percent of the COP’s water comes from the Salt, Verde, and Colorado rivers, while the remaining 

17 percent is obtained from groundwater, recycled wastewater, and other sources. As indicated in Table 

4-1, the City of Phoenix produces water from these supplies via 50 active wells and 5 surface water 

treatment plants. The COP’S two wastewater and two wastewater reclamation plants have $e capacity to: 

treat over 200 mgd of wastewater from the City of Phoenix, Glendale, MESA, COS, and Tempe. 

Distribution storage within the City of Phoenix system is provided by a total of 37 reservoirs. These 

reservoirs have a combined storage capacity of 461 MG. The transmission and distribution piping grid is 

comprised of a total of 5,700 linear pipe miles, encompassing a service area of about 500 square miles. 

4.2.1.2 Town of Paradise Valley Served by City of Phoenix 

Part of COP’S service area lies within the Town of Paradise Valley. The largest area is located no 

Mummy Mountain and is generally referred to as the “Mockingbird System”. It encompasses the entire 

portion of Town of Paradise Valley north of Mockingbird Lane in the west and north of Indian Bend Road 

in the east, excluding the service area of the Bemeil Water Company (in the northeast comer of the Town’). 

The City of Phoenix also serves the area bounded by Lincoln Drive, 32nd Street, 40th Street, and the 

Arizona (SW) Canal in southwest Paradise Valley and a smalI area in southeast Par 

Scottsdale Road. Approximately 80 percent of the City of Phoenix demand within P 

h the Mockingbird system. The majority of the remaining 20 percent occurs in the southwest comer of the 

Town. 

The customer profile for the COP-served areas is s to P W C ,  with about 96 percent of the totd 

number of customers (about 2,400 in 19 classified as residential. However, consumption by residential 

customers comprises a larger percentage of the total water sales for the COP-served areas (about 90 

4 - 3  Paradise VaUey 



percent) compared to about 65 percent for PVWC. Residential growth has historidly occurred at the rate 

of about 5 5  customers per year. Residential water consumption per customer has averaged about 1,360 

e past 5 years, which is more thm 250 gpcd higher than PVWC’s average residential 

r for the same period. Commercial and “other” customer growth are stabIe, the former 

of2 or 3 customers per year. Water consumption factors for these customer categories have also 

0 

at a 

been relatively stable over the past 5 years. 

n e  Mockingbird System is being supplied from several me te red  interconnections at various points along 

he City of Phoeniflown of Paradise Valley corporate boundary. The primary supply is via a 24-inch 

nds south along 56th Street to the vicinity of Mountain View Road. The City of 

recently installed improvements to extend the transmission capacity within the Mockingbird System. The 

City of Phoenix also maintains two well Eacilities within the Mockingbird System. Well No. 234 is located 

along DoubIe Tree Road, west of Indian Bend Wash. This well was constructed in 1975, and at that time, 

had a rated capacity of 1,200 gpm. The current capacity of the well is estimated to be about 575 gpm. Well 

No. 235 is located along Morning Glory Drive, west of Indian Bend Wash. The current capacity of Well 

No. 235 is estimated to be’ about 1,900 gpm. The wells are used on a limited basis to supplement the supply 

capacity from other City of Phoenix sources during peak period demands. The wells alone are inadequate 

to meet the peak demands of the entire Mockingbird System. 
a 

A 0.5-MG ground storage tank is located at one of the Mockingbird System‘s well sites. This is the only 

large storage facility operated by the City of Phoenix in the Town of Paradise Valley. W 

is routed through the storage tank and pumped to the distribution system. The Mocki 

includes a number of smaller hydro-pneumatic systems that serve customers located in the northern and 

In some cases, these systems are operated in stages to serve 

customers at progressively higher elevations. Small pipe sizing within the majority of the Mockingbird 

System has limited available fire flow, and in some cases, the ability to provide adequate service during 

foothills of Mummy Mountain. 

portion of the Town of Par Valley is supplied from several unmetered connections 

et, 16th Street, and Lincoln Drive, and is well integrated with the larger City of Phoenix 

re no independent well supplies or storage facilities serving this portion of the Town of 

Paradise Valley. 
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n e  distribution grids for the PVWC system and COP'S Mockingbird System and service area within the 

southwest comer of the Town of Paradise Valley are located within close proximity to one another, 

although no interconnections exist. A 12-inch City of 

bvergordon Road. This main provides a connection 

system and part of the City of Phoenix system locate 

the southeatem portion of the Mockingbird 

A preliminary analysis of the distribution systems indicates that the construction of interconnections at 

several locations would be beneficial for improving reliability within both PVWC and the City of Phoenix. 

The possibility for formally integrating the systems would provide other potential operational advantages 

(although very costly), including consolidation of the farge number of hydro-pneumatic systems and 

reinforcement of the tarmission capacity throughout the Town of Paradise Valley. 

4.2.2 City of Scottsdale (COS) 

The COS serves a population of 168,000 persons or approximately 61,000 customers. About 54 percent of 

the City's water comes from the Salt, Verde and Colorado rivers. The average and maximum day system 

delivery in 1996 were 47 mgd and 60 mgd, respectively. City reservoirs have a combined storage capacity 

of 41 MG. 

Currently, P W C  does not have any interconnections with the COS, and the availability of supply at 

possible interconnection locations with the COS is not known. Since these interconnections would be 

limited to adjacent areas in the eastern part of Town of Paradise ValIey, they would not be beneficial for 

offsetting transmission improvement needs for serving weste 

COS relies on the use of groundwater to provide a 

Due to limited distribution storage, COS uses we1 

Approximately 40 to 50 of the C 

facilities in the western part of the COS. The COS has constructed an aeration facility to treat 

groundwater wells that were contaminated by the same plume affecting P W C ' s  wells. The facility was 

placed on-line m 1994. 

of its annual average and peak day needs. 

assist in meeting Peak hourly demands. 



a d  Verde Rivers) delivered through the City of Phoenix system. The COS recently completed an 

expansion of its existing CAP water treatment plant from 22 mgd to 50 mgd. 

In 1993, a reclaimed water distribution system was constructed to deliver reclaimed water from the hture 

Water Campus Project to golf courses located north of the CAP Canal. The COS currently uses this 

distribution system to deliver raw CAP water for imgation of the golf courses in northern Scottsdale. 

Upon completion, the City's Water Campus Project will include a Regional Water Reclamation Plant (for 

irrigation water), an Advanced Water Treatment Plant (for recharge water), recharge wells, and off-site 

Sewer interceptors and force mains. Construction of the Water Campus Project was determined to be more 

cost-effective than the construction of additional water and wastewater plant capacity and the purchase of 

additional surface supplies. The planned capacity for this facility, which will treat wastewater in northern 

ScottsdaIe, is 33.4 mgd. 

The use of groundwater recharge and recovery will enable the surface water plants to be operated at a base 

rate while meeting peak demands from wells without mining groundwater on an annual basis. The 

groundwater recharge facilities provide the flexibility to store treated water for hture withdrawal during 

times when wastewater flows exceed the demand for irrigation water. 

4.2.3 Tempe 

The City of Tempe is located about 4 miles south of Town of Paradise ValIey. In 1996, the water system 

served a population of about 161,000 persons through 40,000 service connections. The average and 

maximum day demands for the same year reached 64 mgd and 94.7 mgd, respectively. 

All of the City's water supply comes from the Salt, Verde and Colorado rivers, Additionalry, seven 

groundwater wells are main ed for emergency use. City reservoirs have a combined storage capacity of 

of Tempe operates a 3.25-mgd wastewater reclamation plant. Effluent from this facility 

is used for imgation of golf courses and parks. 
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4.2.4 Glendale 

n e  City of Glendale is located about 10 miles west of Town of Paradise Valley. The water system served 

a population of 173,000 persons or 44,000 customers in 1996. The average day system delivery was 29 

mgd, while the maximum day for that year reached 43 mgd. 

a 

About 72 percent of the City’s water comes from the Salf, Verde and Colorado rivers. City reservoirs have 

capacity of 32 MG. 

4.2.5 Berneil Water Company 

Berneil is located in the northeastern corner of the Town of Paradise Valley and is bordered from the north 

by Mountain View Road, Mockingbird Road to the south, Scottsdale Road to the east, and Lnvergordon 

Road to the west. The system serves 500 customers (approxhately 1,500 persons) in a 1.5-square mile 

area. The CAP subcontract for Berneil totals 432 afy. 

The Berneil system is supplied by two wells, including a 2,000 gpm well installed in 1996. A third public 

water supply well has been abandoned. An interconnection with the COS was planned for construction in 

conjunction with road work. ADWR records also show the existence of two additional wells owned by the 

Bemeil Water Company that are designated for imgation use. 

4.3 REGIONAL WATER SUPPLY RESOURCES 

The population of the State of Arizona continues to soar as the 2 I st century approaches. The sustainability 

of growth and deveIopment is largely dependent upon the adequacy of r 

portion still is pumped from saturated underground layers. However, other sources are being used ta 

supplement the groundwater suppljr. 

The Phoenix Active Management Area (AMA) is located in central Arizona and encompasses a land area 

of about 5,646 square miles. The Pho AMA includes 23 cities and towns, 37 imgation districts and 

s. DuMg 1994 a total of approximately 1.88 mil 

gallons) of water was supplied to Phoenix AMA customers. Approximately 40 percent was consumed by 
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Table 4-2 summarizes the various sources used to supply water to several municipalities wthin the 

phoenix metropolitan area. 

Table 4-2 

Area Water Supply (') 

Apache Junction 
Carefree 
Cave Creek 
Chandler 
Fountain €3.111~ 

Scottsdale 

ource Anzona Department of Water Resources me Tribune, Sunday, March 8,1998). 

As shown in the table, PVWC and Carefree water systems rely entireIy on groundwater. On the other hand, 

Tempe's supplies are derived primanry from surface sources with a very small amount of reclaimed water. 

In 1996, groundwater accounted for an average of 45 percent of the cities' water supplies, while the use of 

surface water sources promded an average of 52 percent. 

4.3.1 Salt River Project (SW) 
The SRP IS a federal agency providing electricity and water to over one-half rmlllon customers in the 

Phoenix metropolitan area. 

Phoenix's largest supplier of electricity. It is also the largest supplier of water in the State of Arizona. The 

SRp supplies water to various mu 

SRP is the nation's thlrd largest public power ut and is 

alltie% as well as to agricultural and urban irrigators- 

On an annual basis, the S acre-feet (about goo mgd) of water to its 

customers. Approximately 30 percent of the water is used for imgation, with the remainder delivered for 
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a .  
use by urban customers. As recently as 20 years ago, the majority ofthe water was supplied for use in 

irrigation. 

rity of SRP's water supply originates in the Salt River watershed and is captured and stored in 

ed from the Verde River, O n  which era1 other reservoirs. Water is also ob 

rvoir serve as storage reservoirs. The turnout at 

ility of obtaining Colorado Riv 

by groundwater. The 

ntroI the blending oE the various surface supplies utili 

growdwater wells and series of over 1,200 miles of canals that carry the water throughout its 240,000-acre 

service area. The SRP has approximately 250 groundwater wells that are designated for imgation use with 

in the Phoenix M. Several of these wells are located adjacent to PVWC's service area in western 

Scottsdale. 

4.3.2 Central Arizona Project (CAP) 

Water deliveries from the CAP have become an increasingly important renewable water supply source 

out the State of Arizona. As shown in the upper right-hand comer of Figure 4-1, overall CAP 
average annual rate of almost 25 percent, from 400,000 acre-feet in 1991 to 1.4 

97. The CAP delivery in 1997 represented 93 percent of the annual C 

and one-half of the State of Arizona's 2.8 mil 

Recharge facilities have been imp0-t for enabling CAP deliveries beyond the existing 

subcontractors to obtain and utilize the water through direct means. Although data were not 

CAP deliveries had been expected to reach the annual capacity of 1.5 million acre-feet in 1998. 

The available 1.5-milIion acre-feet of CAP capacity was originally allocated in the following proportions to 

agricultural, Indian, and M&I users: 37 percent, 21 percent, and 42 percent. However, as shown on 

CAP deliveries. This difference is related to a variety of issues, all revolving 

AP, including the increasing cost of retaining and using the CAP allocation 

. In many cases this has resulted in organizations declining acceptance of their 

CAP allocations or transferringhsignbning the allocation to others. Altemativety, CAP subcontractors have 

negotiated exchange agreements 

subcontractors retain control of their CAP allocations. 

on of CAP water use as of 1997 was different, with agricultural representing 
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Large cities in the Phoenix metropolitan have been fair1 in obtaining additionaI CAP 

allocations through assignment or transfer from others. AS noted in Section 3, obtaining an Assured Water 

supply is a key incentive for the large municipalities to use renewable water supplies. Information on the 

' for exmPleJ had obtained or was 

by one-third from about 37,000 afy 

of CAP subcontracts in early 1997 indicated that the C 

negotiating for subcontracts that would increas 

to almost 50,000 afy. The City of Phoenix 

114,000 afy and 4,300 e, respectively. In compa 

originally obtained CAP subcontracts total 

. Figure 4-1 indicates that each o 

empe had original C 

28 private water companies in Arizona had 

5 percent of the total annual CAP 

a large percentage of 

their CAP allocations. 

Currently, several non-profit organizations in PImenix metropolitan area are involved with 

regionalization activities specifically related to the development, planning, coordination, and financing of 

CAP use alternatives. The Arizona Municipal Water Users Association and West CAPS are among these 

organizations. 

4.3.2.1 Arizona Municipal Water Users Association 

nicipal Water Users Associatio 

of Phoenix, Mesa, Glendale, Te , Chandler, Goodyear, Peoria and Gilbert 

for the development of an urban water policy. 

assists them in areas of water resource management that require a coordinated effort by the cities. The 

rticipated in financial arrangements needed to complete the CAP and is exploring possibilities 

groundwater recharge and other water supply augmentation alternatives. AMWUA is aIso 

involved with regional water legislation, water conservation and coordinated water resource management 

the member cities, AMWUA represents 

planning efforts. 

4.3.2.2 WestC 

WestCAPS is a coalition formed by twelve CAP subcontractors in the west Salt 

includes among its members: 

Buckeye, Citizens Ut 

Water Companies, W 

artment, Arizona Water Company, Town of 

ompany, Litchfield Park Water Service Co 

copa Combine, and the cities of  Glendale, 

Surprise. 
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WestCAPS was formed in order to combine efforts in the planning and management of water resources by 

each of the member organizations. It also attempts to reconcile concerns regarding big cities' strive to 

promote growth through AWS with the inabiI of smaller cities, to- and private water companies to 

Groundwater Recharge 

Groundwater recharge p represent an important water management tool in the Phoenix 

Arizona. As discussed in Section 3.5.3, the CAGRD 

uses the creation of recharge projects to assist developers and water providers in identifying renewable 

water supply sources. Its direct and indirect, Le., groundwater savings, recharge projects provide 

beneficia1 ways to use CAP. Similarly, the AWBA provides a means for enabling the State of Arizona to 

more fully utilize its allotment of Colorado River Water. 

Recharge activities in the Phoenix AMA have focused on the GRUSP. The development of a groundwater 

recharge facility on the Agua Fria River and a separate investigation at another site on Queen Creek near 

Higley are other recharge activities being conducted under the State Demonstration Authority. 

The Agua Fria River Project will be located b en the CAP siphon crossing and Happy Valley Road. 

Untreated CAP water will be released from CAP'S siphon structure directly into the Agua Fria River bed, 

flowing along the river until it flows into spreading basins or infiltrates into the river bed directly. The 

design recharge capacity of the facility is 100,000 a@. The Agua Fria River Project is planned for 

operation by late 1999. 

In addition to CAGRD programs &V 

are aIso being undertaken which involve the use of treated wastewater. 

ing the recharge of untreated CAP water, direct recharge projects 

Privatization acti sale of publicly-owned water and wastewater operating assets or 

water/wastewater franchises. type of privatization is motivated by a variety of factors; however, 

increased efficiency in management and operational effectiveness and desire to free U P  capita1 resources 

needed for other public programs are often cited as the primary reasons. Privatization activities also 

include operating and maintenance (O&M) contracts. O&M contracts represent a form of privatization 

where the public entity contracts for the day-to-day operational services, while maintaining ownership and 



control of the assets. These contracts usually involve most if not all of the functional responsibilities 

ssociated Urla the utility. A more limited form of privatization involves the use of o 

one or more specific functions are contracted out to a private firm, while the municipal 

control of operations, 

0 

n e  water and wastewater operations of several large Arizona cities, inc 

phoenix, contribute operating income to their respective overall city budg 

m&e extensive use of contractors to perform auxiliary se 

operations. For example, the COS contracts out fo 

es, as well as public relations activities. The City o 

tion main maintenance, in addition to engineering work on capita1 projects. The CiQ of 

e COS and City of 

e municipal system 

, but have not contracted out their overa11 

./ 

repair and c o r n u  

has outsourced its 

Glendale is currently outsourcing its collection, lab work, and public relations functions. 

MMENDATIONS 

At present, PVWC does not have any interconnections with the City of Phoenix or COS. The construction 

of an emergency interconnection with the City of Phoenix is recommended to improve 

supply to the westem part of PVWC's service area. The details of this interconnection are discussed as 

part of Project B-3 in Section 6.  
0 

Additional regionalization opportunities include PVWC's participation in privatizati 

a large system relative to its municipalIy-owned neighboring water systems, PVWC 

the same water supply issues that these systems face. It has also gained consider 

and regulatory knowledge from its ongoing efforts to identifl an appropriate C 

as from its dealings with the NIBW Superfund site. At the same time, it has undertaken a program of 

improvements to increase the level of service and reliability to its system. 

Water supply-related issues throughout the Staf.e of Arizona should continue to provide opportu 

private involvement in the creation and imp1 ntation of innovative solutions. The 

manage water rights and utilize renewable water supplies are anticipated to be the pri 

for these opportun 

should look for ways in which these resour 

. As an outlet for 1 resources of the Americ 

applied as solutions to regional water supply needs. 
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dditiond electricaVinstrumentation equipment. The sodium hypochlorite generation and storage room, 

d office, are sized to accommodate the ultimate treatment needs of the MRTF. 

depicted on Exhibit 5-1, the existing MRTF includes an air stripping tower room, clearwell, sodium 

ochlorite generation and storage mom, miscellaneous storage room, electricallinstrumentation room, 

stripping towers, air blowers and ductwork, distributive pumps, influent and effluent tower piping, 

ium hypochlorite piping, clearwell access areas, and chlorine residual analyzer booster pump. A 

Exhibit 5-2 
Air Stripping Tower Room 

rn Elevation 1277 to Elevation 1280. As shown on Exhibit 5-1, five baffle walls create a serpentine 
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5.2.1.3 Process Description 

Raw water is directed to the tops of the packed 

tower aerators where it flows down through the 

packing material (countercurrent to the air flow) 

and discharges into pipes leading to the 

clearwell. Each of the aerators is about 46 feet 

tall, measures 10 feet in diameter, and is packed 

with 2-inch Jaeger Tripacks. ThB air to water 

ratio for each tower is 40:l based on design 

water and air flow rates of 2,100 gpm and 

11,300 cubic feet per minute (cfm), respectively. 

The tower characteristics were designed to treat 

a maximum TCE influent concentration of 200 

ug/L down to an achievable effluent 

concentration of 0.5 ugL, corresponding to a 

99.75 percent removal efficiency. 

Disinfection is accomplished via the addition of 

sodium hypochlorite solution through diffuser 

pipes located between the discharge manifold and baffle wall at the clearwell inlet. Clearwell inlet baffles 

spanning the width of the first pass of the clearwell are provided to aid in the mixing of the sodium 

hypochlorite. Two chemical metering pumps are provided to feed the Liquid chlorine solution. The 

chlorinators are paced based on the raw water flow. Chlorine residual analyzers are provided at the 

clearwell influent and effluent. A typical chlorine residual in the plant efiluent is 0.9 mg/L. 

At present, Well PCX-1 and Well No. 15 are being aerated. Well PCX-1 is treated through Tower No. 2 

or Tower No. 3, while Well No. 15 is being delivered to.Tower Nos. 1 or 2. Water from Well No. 14 is 

currently sent directly to the clearwell, bypassing the air stripping towers altogether. 



a 

a 

two wells to two towers and water from the third well to the third t 

to provide treatment for the wells &I the most efficient manner, depending on the raw water contaminant 

is codigured in such a manner as to enable water from WeM No. 14 to be 

eration tower effluent from Well No. 15 a d  Well PCX-1 in the clearwell. As 

ion tower effluent flows to the clearwe11 or is directed to the Arizona Canal. 

ough a 24-inch pipe to the Arizona Canal outfall 

p water can also be biown off to the canal after passing through the tre 

d to the d prior to passing through the air stripping towers. 

In addtion to providing a means for blowing off well start up water, the ability to &vert water to the canal 

enables PVWC to repay the SRF' for water used from its We11 PCX-1, which is operated on a continuous 

basis to intercept the contaminant plume. As discussed in Section 3, water from Well Nos. 14 and 15 is 

to the canal during off-peak periods to pay back the SRP for the use of Well PCX-1 during peak 

when this capacity is unavailable. Exhibit 5-4 is a photograph of the piping that permits 

water to flow to the clearwell or be diverted to the Arizona Canal. Raw water piping from Well No. 14 

(24-inch) and Well No. 15 are also shown in the foreground. 

g towers include PVC piping to facilitate periodic cleaning of the packing material with an 

acid wash solution. Quick disconnects are provided to enable the acid solution to be pumped from a 

delivery truck through the towers. The acid solution is neutralized and disposed into the sani tary sewer. 

Due to the moderate levels of iron in the well water, annuaI cleaning of the media is recommended tu 

maintain the aeration process efficiency. 
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Exhibit 5-4 
Clearwell Inlet Piping 

Off :-gas from the packed tower aerators is treated via a series of four GAC treatment units. Each contac :tor 

ures approximately 12-feet in diameter and about feet high. Air heaters are provided upstream of 

GAC units to reduce the relative humidity of the off-gas from 100 percent to 60 percent, thereby 

mproving off-gas treatment performance and prevent blinding of the GAC media. The GAC contactors 

e designed for periodic removal of the spent GAC and regeneration at an off-site facility. 

Treated water is pumped from the clearwell into the distribution system by any of three distributive 

mps, which are operated in parallel. The distributive pumps are located in the last pass of the clearwell. 

e pump heads and motors are mounted on the air stripping tower room floor; pump bowls and column 

pipes are suspended below the floor into the clearwell. A VFD is provided for each pump to provide a 

means for maintaining a constant clearwell water level. The nominal capacity of each pump is 3,300 gpm. 
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okt over. As a result of this review, PVW€ determined that its SCADA system. was not Year 2OOU 

mpatible and is in the process of replacing components to achieve compliance by mid 1999. PVWC is 

0 in the process of conducting field testing of embedded processors and/or obtaining certification from 

&e equipment m u h t u i e r s  that the date codes are Year 2000 comptiant. Testing is  being performed to 

mure interfacing compatibility for all essentiai instrumentation. Measures being taken to achieve Y'ar 

. 

0 compliance for the MRTF equipment is being funded by the PCs. 

5.3.1 Aeratar Performance 

Irr addition to greater than 99 percent re-moval of TCE, other influent pollutants for which the air stripping 

rs were designed to achieve greater than 99 percent removal include: . l,l,l-Trichloroethane 

,l,l-TCA), 1,l-Dichloroethylene (1,l-DCE), and TetrachluroethyIene (PCE). The air stripping towers 

However, to date,. none of these dso designed to achieve 97 percent m t I O V d  of chloroform. 

ntaminants have been detected in well samples. 

takes raw water samples from each we11 and monitors these samples for the. presenck of VOCs on a . 

n a y  basis. At present, the maximum observed concentration of TCE in Well PCX-1 is 19.5 ug&. 

ring 1998, Well No. 15 exhibited TCE concentrations up to 1.0 u g L  TCE has not been detected in 

ell No. 14 nor any of P W C ' s  other well;located no& of the MRTF. 

e increasing trend of raw water TCE 1 No. I5 indicates the possibility of exceeding 1.0 

ion of TCE in Well No. 13 exceeds 1.0 ug/L, 

€the raw water supply. At present, water from 

. 14 (when operated), to achieve non 

. 

Well No. 15 is blended with water from Well PCX-I and Well 

detectable TCE kvels in the 

PVWC operating personnel mon&or the air stripping tower and clearwell effluents for TCE on a monthly 

basis., Initially, weekly samp was empfoyed to verify process performance. Ail efnuent samples have 

exhibited non detectable concentrations of T E and other VOCs, indi greater than 99.9 percent 

removd. 

Paradise Valley 



5.3.2 Additional Water Quality Parameters 

Extensive water quality testing is accomplished by the Water Company on periodic schedules depending on 

the test parameters. The test parameters cover all regulatory requirements plus additional parameters over 

ry and above federal and state requirements, as selected by the Company to ensure that water of 

quality is provided to Company customers. Test frequencies vary &om daily to quarterly or in some cases 

A summary of the water quality produced by PVWC during I997 is shown in Appendix A. These data 

reflect the range of sampliig results fOF all of PVWC's wells (except Well PCX-1, which was not 

late 1997). The composite results represent samples taken fiom the sources, as ~pposed 

e points of entry to the distribution system. However, with the exception of TCE levels at the MRTF, 

se results reflect finished water quality t jmuse of the S i d  treatment emplayed for PVWC's 

oundwater supplies. 

Parameters tested include VOCs, nonvolatile ore;anic chemicals, SOCs, pe&cides and inorganic 

edradionuclides.. The information included in Appendix A summarizes the results for 

some of the parameters within e categories. The full results of all individual water quality tests, which 

show &e resuits by test location and date, are too voluminous to include in this report, but these data are 

maintained by PVWC and are submitted to the regulatory agencies for review and record-keeping 

. ' 

. 

ugh test results show that 

occurrence of certain wate 

shed water meets or is better than a€l applic 

alii$ pamneters is of more significance than others. As a result, their 

levels have historically been monitored more closely by the Water Company to detect any trend that mi 

a t e  the need for remedial measures in the fu . These pameters  include: arsenic, chromium, 

Middle Alluvium Unit. 

C's wells are constructed with blank casing to avoid contact with the Middle Alluvium Unit, 

some connection between this unit and the Lower Alluvium Unit is likely, particularIy in the case of 

PVWC's oldest active well, Well No. 11. In addition to these parameters, PVWC's weIls exhibit varying 

iron, and nitrates and are associated with the &era1 composition of 

' 

centrations of radon, 

I 
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n e  interim MCL for arsenic is 0.05 m&. The maximum concentration for arsenic measured in PVWC's 

wells during 1997 is about 20 percent of this standard. The USEPA is obligated to propose a final 

standard by January 1, 2000 and to promulgate a final MCL within one year of that date. Regulation at 

the lower end of the range of MCLs curreatIy under consideration m y  necessitate the use of blending to 

achieve acceptable arsenic levels in the finished water. 

Concentrations of chromium and nitrate have remained fkirly constant Over the p a t  10 years. In the case of 

chromium, maximum concentrations have remained at about 70 percent of the Atizona Department of 

Health Services standard of 0.05 m&. Similarly, maximum nitrate concentration have generally remained 

below 50 percent of the state and federal MCL of 10 mg/L, as indicated in Appendix A. 

oted in Section 3, an elevated nitrate concentration was observed for Well No. 17 during 1997. This 

centration is not included in the finished water data because the samphg occurred during the annuat 

startup of Well No. 17, at which time water is delivered ta waste. Bast operational experience has 

that the nitrate concentration is reduced &r the initial startup period. In early 1999, sampling 

conducted prior to spring startup activities for Well No. 17. At this time, the nitrate 

Well No. 17 was 11 mg/L, exceeding the 10 mgL MCL for nitrate and requiring the well 

e taken out-of-service and physically disconnected from the system. e 
e is attempting to tower nitrate levels through continuous pumping in an effort to "flush out" the 

r nitrate-containing water that may have d into the local aquifer during the winter. PVWC's 

experience with the NDBW Superfund site provided some evidence that inactive wells may serve as a 

nduit for transporting contaminants from the upper to lower levels of the aquifer Lower Alluvium Unit 

LAW in which Well No. 17 is screened. A local hydrogeological consulting fh noted that 
trate levels are typicalIy found in the upper levers of the LAU. 

ed approval from the Maricopa County Environmental Services Department for a blending 

plan that would involve the delivery of water from Well No. 17 through the surge line to the MRBS tanks. 
The plan involves the blending of water from Well No. 17 with water from Well No. 12 in the MRBS tanks 

and delivery to the system via the MRBS Ntrate concent*ionS 
ding the MCL cannot be delivered to the Arizona Canal, the blending plan represented the only 

short-term option for determining whether or not nitrate levets could be reduced through continuous 
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In the event that the concentrations of nitrates in Well No. 17 can be reduced to below the MCL using the 

pumping approach (as of June 1999, nitrate levels had been reduced to about 9 r n f l ) ,  PVWC may need to 

&opt a different operating plan ta avoid prolonged periods of inactivity for Well No. 17. At present, Well 

No. 17 is operated more or less continuously during P W C ' s  peak summer period of May through 

e of Well No. 17 (the furthest well from the contaminant plume) as a base load well during the 

summer months is consistent With the plume management -tern. However, system demands during the 

r months are not high enough to support continuous operation of Well NO. 17, and since Well No. 17 

is prone to the production of entrained air, and is therefore not conducive to operation on an inte 

basis, it is inactivated during the winter months. A future nitrate management sttategy may require 

odic operation of Well No. 17 during the winter months. 

om include an investigation of the well construction characteristics to test the 

hole flow rate and isotopic testing to determine whether there is a connection between the higher nitrate 

ell No. 17 and other locd s elevated nitrate 

11s. A possible remedid measure associated with the fiudings from these tests includes the 

so as to prevent the Cbm-hole migration. 

water or grod-ter ~our=s 

ofthe we11 to extend the 1 the blank 

es. However, decreasing the screened portion of the well may reduce the yield of the well. 

treatment options, i.e., ion exchange, for the removal of nitrate from Well No. 17 would be 

ive and precluded by the small size of the site for Well No. 17. OfF-site treatment at the site for 

0. 16 or the MRBS would be possible, although at a higher cost than blending water with Well No. 

r We11 Nos. 1 I andor 12 at the MRBS. As discussed above, essential facilities to deliver and blend 

€?om Welt No. 17 at the MRBS are already in place. Additional treatment facilities could be added 

future, as needed, to ad I-reKe of higher Idrate concentratio= at Well No. 17 or Well 

1 I and 12 that wouId greve from providing adequate reduction of the nitrate concentration 

ies for blending water from Welt No. 17 with water fiom Well No. 16 would need to be provided.. In 
ase, the mode of blending would likely be via an in-line? static mixer. T h i s  would eliminate the need 

second pumping stage. However, tbis would be undesirable from an operational standpoint since this 
on o€ Well No-. 16 whenever Well No. 17 is operated. This reduces flexibility and 

es a reliability risk in the event that Well No. 16 is out-of service. Delivery of water from 
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fistorical radon levels in PVWC's wells have ranged from about 100 p C i n  to 1,200 pCi/L. Therefore, 

regulation at the proposed MCL would likely require the installation of radon treatment facilities. 

However, meeting the higher AMCL and participating in a 

Gable alternative for enabling PVWC to comply with the fbture radon regulation. h addition, the aeration 

sently installed at the MRTF would be capable of removing radon in water from wells presently 

otheMRTF. In PVWC could adopt an approach for providing centralized aeration 

treatment for other wells in the event that radon removal is needed. This approach could be adapted from 

an existing contingency plan for providing transmission and expanded aeration treatment capacity at the 

MRTF in the event that VOC contamination were to spread to PVWC's other wells. 

5.4 SUMMARY 

In general, PVWC's production facilities adequately serve PVWC's customers in terms of water quality, 

protection of the environment, safety, capacity, and reliability. As discussed in Section 3, continued 

growth in customer demand is projected to result in inadequate reliable production capacity by the end of 

the current planning horizon. Accordingly, a new well has been recommended. ,In addition, improvements 

related to the MRBS pumping capacity and delivery of water from Well Nos. 11 and 12 are discussed in 

Section 6 in conjunction with recommended Project A-7. This project also addresses the possible need for 

improvements to facilitate bIending of Well No. 17 due to elevated nitrate concentrations, as well as the 

need to provide an outfall for delivering startup water from the wells to the Arizona Canal. 

The contamination of PVWC's well field beyond those wells (Well PCX-1, Well No. 15, and Well No. 14) 

for which water is already sent to the MRTF, while unlikely, could be treated through the planned, phased 

expansion of the MRTF. Since such expansion would be paid for by the PCs, this would not have an 

impact on PVWC's capital investment program needs. 
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SECTION 6 

DISTRIBUTION 

roximately 4,600 customers from a distribution system comprised oE ten pressure 

delivered to the Main Zone directly from the wells, MRJ3S, and MRTF. 1s 

plied to the other pressure zones via booster pumping from the Main Zone. The number of customers 

anges from several thousand in the Main Zone to less than a dozen in the smalIer hydro-pn 

ssure zones. The pressure gradients range from about Elevation 1520 in the Main Zone to Elevation 

bution network consisting of more than 120 miIes of mains, 

e from 1- to 24-inches in diameter. Pipeline materials include cast-iron, concrete, galvaniz4 cement 

estos, welded steet, ductile iron, and PVC C-900. Cast-iron and asbestos are the most commonly used 

terials, especially for the smaller-diameter pipes. 

ring 1996, PVWC implemented improvements to its distribution monitoring system that invol 

placement of tone-type telemetry equipment with a digital control system. The improved system includes 

a central monitoring and control workstation at the Casa Blanca Operations Center and RTUs and d o  

communications capabilities at key production and distribution facilities. The new system enables 

real-time monitoring and control, as well as computerized recording, trending, and storage of hi 

ments were installed during 1997 and 1998, which enabled key 

to be monitored and recorded. Telemetry is provided to control Well Nos. 14, 15, 16 and 17 

and the Miller Road booster pumps fiom the level in the 60th Street tank. 

centra1 control panel at the productioddistribution center to monitor tank levels and p 

istribution storage is provided by two standpipes and seven reservoirs with a combined c 

dro-pneumatic tanks provide pressure for two small pressure zones. Excluding th 

facilities, there are a total of eight booster pumping facilities. 

The PVWC distribution system has been improved s 

include the installation of new transmis 

stem monitoring and control systems. As a result of these improvements, the PVWC 
customers have not experienced the water outages or severe low pressures that were p 
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th excessive pressure losses inadequately s a  transmissions mains, failure of mechanical and 

Iectrical equipment, and unreliable telemetry equipment. 

s section provides a summary ofthe existing physical and operating characteristics of the P W C  

bution system. It includes a description of the pressure zones, distribution storage, and pumping 

ilities. The results of computerized hydraulic model analyses are presented with respect to the system’s 

lity to meet existing and projected pealc system demands and recommended fire flow capacities. This 

ction also identifies de 

and reliable service. 

2 SUMMARY Q F k Y  ISSUES 

most important issue facing PVWC’s 

lower system reliability, less efficient 

fire flows and pressures under peak conditions. n e  largest deficit is present 

urrently, this deficit is pastially offset through the use of well production capacity. In 

dition, storage from the Countq Club tanks can be delivered to the Main Zone to supplement the limited 

rage capacity in the Main Zone. An analysis of storage alternatives is presented in Section 6.3.3. 

orresponding project recommendations are included in Section 6.4. 

While distribution pressures are generally adequate, there are some customers located at higher ground 

elevations that cannot be supplied with pressures of at least 20 psi under all normal operating conditions. 

These areas are generally located west of Tatum B Club zones and in 

high elevation areas of the Clearwater Hills Zone. This is attri 

small-diameter mains, as well as lowered water levels in the storag 

majority of the smaller-diameter mains were installed prior to 1970 when customer demands were 

antly lower. As system demands increased, many of these mains have become undersized. The 

of adequate distribution storage to offset prablems with small main siz are exacerbated by &e 

the need to transmit peak hourly flows from the system’s 



Exhi bit 6-2 
60th Street Tank 





ains in the portion of the distribution system east of 68th Street consist of 16-inch mains along Lincoln 

rive and McDonaldPalo Verde Drives and a 12-inch main along Jackrabbit Road. Main sizing along 

ncoln and McDonald Drives west of 68th Street to 52nd Place decreases to 1%-inch and increases to 

inch, respectively. The majority of the mains comprising the remainder of the Main Zone distribution 

d are 6- and %inches in diameter. 

Exhibit 6-3 
View South from 60th Street Tarnk 

he Country Club Zone is the next largest pressure zone. Its estimated portion of the system-wide peak 

eriod demand is about 15 percent. The Camelback Inn is one of PVWC’s largest customers and is 

erved from the Country Club Zone. Water is also delivered through the Country Club Zone to customers 

n the Clearwater Hills, Clearwater Hills 111, and Highcliff Drive Zones. 

s shown on Exhibit 6-1, the Country Club Zone encompasses an area of the Town of Paradise Valley 

(and small portion of unincorporated Maricopa County) located north of Lincoln Drive between Mummy 

ountain Road and Hillside Drive. It is bounded to the north by Desert Jewel Drive. Ground elevations 

in the pressure zone range from about 1350 to about 1600 feet above sea level. However, the majority of 

the customers are located at about Elevation 1400 to 1500. 
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e Country Club Zone @ent is supported by two ground storage tanks with overflows at Elevation 

562. These tanks are located next to each other in the northeast corner af the pressure zone. The Country 

lub distribution piping grid is comprised of mains ranging from 4-inches to 16-inches in diameter. 

r is delivered to the Country Club Zone via the Country Club Booster Station @.S.) This booster 

ion is located near the intersection of Desert Fairways Drive and Mummy Mountain Koad. The booster 

ion is fed from parallel 16-, 12-, and 6-inch mains along Desert Fairways Drive and discharges into a 

0-inch main, increasing to 12-inches along Mummy Mountain Road and a 12-inch main, which feeds 16- 

d 8-inch mains along Desert Fairways Drive. 
..,. .. . .  -. . . 
:p.. ... 
. i. , 

e Country Club Zone is configured such that the storage tanks cannot support a high enough gradient to 

e pressure zone. Therefore, the Country Club B.S. is operated 

ed on pressure in the Country Club Zone, rather than from the level in tbe Country Club tanks. The 

try Club tanks are prevented from overflowing by a check valve on the inletloutlet pipeline which only 

llows flow out of the tank. Water is permitted to fill through a 3-inch bypass pipe, which restricts flow 

tain adequate pressures through0 

the tank to a rate that does not result in low pressures within the zone. 

The Country Club tanks are also used to provide supplemental storage to the Main Zone during periods 

when the water level in the 60th Street tank falls below 15 feet. Upon falling below 15 feet, automatic 

valves located adjacent to the Country Club B.S. enable water to flow from the Country Club tanks to the 

suction side (Main Zone) of the Country Club B.S. When operated in this manner, the Country Club tanks 

effectively serve as Zone storage. Upon recovery of the 60th Street tank, the automatic valves 

reverse (close), enabling the country Club tanks to refill. 

The Cleanvater Hills Zone is served by the Clearwater Hills B.S. fiom the Country Club Zone. The 

Cleanvater Hills gradient is established at about Elevation 1732 by the overflow erevations of the 

Clearwater Hills T os. 1 and 2. Although the reservoirs have the same overflow elevations, they are 

located in different f the zone. The zone serves a primarily residential area with homes located in the 

The pressure zone is mostly located in 

ard into the Town of 

hills and on the sides of the Phoenix Mountains. 

unincorporated Maricopa County; however, its southern portion extends sou 

Paradse Valley in an area generalIy bounded by Lincoln Drive and Tatum Boulevard. 
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Exhibit 6-41 
View South ~ H B I  Clearwater Hills Tank NO. 1 



e 

e 

A small booster station was constructed along Las Bnsas Road, within the county Club Zone, to increase 

. pressures to twelve existing customers located at higher ground elevations in the Montana de Bonitas Casas 

development. The booster station was recently relocated to a lower elevation within the development The 

original booster station WS- with a prefabricated uniS equipped with. pumps capable of meeting 

peak demands and fire flows. The boo r PAPS in this station are equipped with VFDs to efficiently 

sustain pressure in the devehpment. The Las Brisas Zone will be expanded to provide service to an 

additional 24 customers. Some of these customers will be served through a pressure regulating valves 

(PRV), but the gradient will be higher than Country Club Zone gradient. 

n e  Stone Canyon and Racquet Club Zones are located along the southern boundary of the service area in 

the foothills of Camelback Mountah ?‘he Stone Canyon Zone is served directly from the Main Zone via 

the Stone Gtnyon B.S. Water is pumped from the booster station to the ovedow of the Stone Canyon 

reservoir, which is located at Elevation 1694. Ground elevations in the service area range from about 1420 

to 1650 feet above sea level. Distribution mains in the Stone Canyon Zone are generally 4- and 

6-inches in diameter. 

The Racquet Club Zone is located to the east of the Stone Canyon Zone. It is supplied from the Stone 

Canyon Zone through a PRV. The PRV functions as an altitude valve to prevent the Racquet Club Tank 
from overfilling. The overflow of the Racquet Club Tank establishes a gradient at about Elevation 1555 

for the Racquet Club Zone. Estimated ground elevations for Racquet Club Zone customers range from 

1420 to 1540 feet above sea level. 

system’s largest customers, the Tennis Ranch, Inc. is located the et Club Zone, as 

are several of the system’s largest residential water users. The di 

6-inch diameter mains, which form a linear, un-looped system. The Racquet Club Z is isolated from the 

ong its eastern boundary by several closed valves on small-diameter (Zinch] mains. 

Club Estates Zone is located in the nod-central part of the service area along the southern slope of 

Mummy Mountain. The gradient of the Club Estates Zone is established at about Elevation 1 

rflow level of the Club Estates standpipe. Water is supplied to the Club Estates Zone from the Club 

6tes B.S., which takes suction from the Main Zone near the intersection of 59th Place and Indian Bend 

Road. Distribution piping wh%h the Club Estates Zone is comprised of 6-inch mains along 59th Place, 

Glenn Drive, 57th Place, and Indian Bend Road. 
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small hydro-pneumatic pump and pressure tank system is located along Glenn Drive at the base of the 

lub Estates Tank. The system supplies the Glenn Drive Zone, which has a gradient ranging &om about 

This zone serves a small number of customers located at higher ion 1800 to Elevation 1900. 

evations along Glenn Drive. 

to the Main Zone directly from the service area's wells and production hcilities. The 

uacy ofthe wells for meeting current and projected maximum day demands was reviewed in Section 

.T. However, since water &om the majority of the wells is delivered to the system via the prohction 

ilities, the distributive pumping capacity of these facilities was also evaluated for adequacy with respect 

Siiice all ofthe service area's water supply is delivered through the Main Zone, the 

butive pumps must be sufficient to meet the system-wide maximum day demand. 

able 6-1 presents a summary of the distributive pumping capacity to the Main Zone. It includes the well 

ps for Well Nos. 16 and 17 and three pumps each for the MRBS and MRTF. The total distributive 

pumping capacity of the MRBS and MRTF exceeds the available well capacity to these stations. 

However, the reliable distributive pumping capacity at the MRBS is less than the combined well capacity. 

The loss of MRBS Pump No. 3 would limit the reliable distributive pumping capacity to the Main Zone to 

18.3 mgd. While a reliab'te capacity of 18.3 mgd is sufficient to meet historical maximum day demands, as 

well as projected system-wide maximum day demands for the near future, it is Iess than the projected 2012 

maximum day demand of 19.25 mgd. 
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Table 6-1 

Main Zone Distributive Pumping Capacity 

( I )  From Table 3-1 
(2)  Totals for MRBS and MRTF are limited by total available well capacity 
(3) Reliable distnbutive pumping capacity for the system reflects loss of MRBS Pump No. 3 

E 
i z 
f 
I 
I 

i I 





TabIe 6-2 

Booster Pumping Capacity 

I 

(1) Model-predicted results reflect pump operation at a higher TDH. 
(2) Existing pumping capacity - replacement with 100-gpm pumps is anticipated upon expansion of the zone. 



0 

.?. 

In the absence of adequate equalization storage, availabIe pumping capacity to a zone is considered to be 

adequate if the reIiable capacity exceeds the peak hourly demand and the total capacity exceeds the sum of 

the maximum day demand and needed fire flow rate. The needed fire flow rate is the average rate of flow 

for the duration of the fire event that'is needed to offset storage that is not available within the zone. The 

. 

available fire reserve storage volume is the total storage less the needed quahat ion volume and any ' 

The Country Club B.S. consists of an above-ground, masonry building. A single room within the building 

contains the pumps, piping and valves, pump controls, electricaI equipment, and instrumentation. 

shown in Table 6-2, the station is equipped with four identical booster pumps, each having a capacity of 

900 gpm at 100 feet total dynamic head (TDH). Two VFDs were installed at the Country Club B.S. 

during 1998. The VFDs enable the pumps to mabtab a constant discharge pressure and improve 

operating eBciency. The rated total and reliabfe cities of the Country Club B.S. are 3,600 gpm and 

0 gpm, respectively. 

Since the Country Club Zone is operated without the benefit of the MI volume of storage available in the 

Country Club Tanks, the pumps currently must deliver a portion of the Zone's peak hourly demands. The 

recommended permanent conversion of the Country Club Tanks to the Main Zone (see Section 6.3.3 and Ip 

99-04) will necessitate that the pumps satisfy the Zone's total peak hourly demands and fire flow need. The 

Country Club B.S. must also meet the maximum day demand of the Clearwater Hills Zone, as well as the 

peak hour demand and fire flow needs of the Clearwater HilIs Zone that cannot be met fiom storage within 

this Zone. 

Computerized hydraulic modeling indicates that the Country Club B.S. is adequate for meeting the current 

demands and &e flows of the Country CIu ne, and should provide adequate service following the 

completion of lP 99-04. However, operafion Country Club Zone as a closed system is anticipated to 

become less reliable with increasing demand, as evidenced by decreasing model-predicted su 

at the Clearwater Hills B.S. for the results of projected 2012 model runs. The model-predicted pumping 

deficiency could be addressed, as discussed in Project B-11, through the retirement of the Country Club 

B.S., conversion of existing CO Club Zone customers to direct service from the Main Zone, and 

installation of a new main along Tatum Boulevard to support higher pressures at the CIeanvater Hills B.S. 

during peak demand periods- 





the booster station, the existing total pumping capacity is projected to be adequate throughout the current 

planning horizon. 

ing capacity is projected to be adequate, use of fire reserve volume that causes the 

water level in the Clearwater HilIs Tanks to fall below 14 feet is predicted to result in pressures less than 

rive Hydro-pneumatic Station. For exampIe, if three pumps were 

gprn during a fire event on the 20 12 maximum demand day, the resulting 

Drive and Clearwater Parkway is predicted to be about 15 psi. 

Relocation of not more than about a half dozen customers that would possibiy be affected by this situation 

to the Highcliff Drive Zone should be considered. 

The Club Estates, Cieamter €%lis III, Highcliff Drive, and Glenn Drive Zones do not have suficient t o d  

pumping capacity and storage to meet the system’s minimm fire flow need. However, since there are m 

fire hydrants within these zones, their booster pumping facilities are not considered to be deficient with 
respect to the maximum day demand plus fire flow criterion. Also, in 

conduct detailed analyses 0 equalization storage needs for these zo However, &e pumping and 

storage facilities are rep0 be adequate for meeting peak instantaneous demands for the zones that 

The Stone Canyon B.S. was recently replaced. The new station is design 

on Zone is insufficient via pumping from the Main Zone since distribution storage within the Ston 

for this purpose. Simirarly, the new Las Brisas B.S. now provides adequate reliabIe capacity for meeting 

peak dome ds and fire flow within the Montana de Bonitas Casas development. 

6.3.3 Storage 

A summary of P W C ’ s  di tion storage facilities is presented in Table 6-3. The capacities of the 

tanks range from about 20,000 gallons to 0.5 MG. With the exception of the Country Club and 

tanks, all storage tanks function as floating storage within their respective pressure zones. The 

Tanks was described in Section 6.3.1. The Miller Road of the Country C 

izafion for Well Nos. 1 1 and 12 and the S distributive pumps. 

The overflow elevat for the tanks range from 1,300 feet to 1,760 feet above sea level. Table 6-3 also 

es the maximum elevation for which each storage tank is able to maintain a minimum pressure of 20 
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under static flow conditions. These elevations are com to the approha te  range of ground 

om served by the tanks as a means for determining whether any portion of the available storage 

several cases, the max.imm ground 

ion exceeds the maximum elevation at which 20 psi can be maintained. However, this analysis is 

pes in the upper pressure zones and the associated difficulty in ascertaining 

In addition, 

-scale development has not occurred and is not anticipated at high ground elevations. Individual 

ctive for meeting storage needs. 

er actual customer meter Iocations are above or below the tank bottom elevations. 

pumps and hydro-pneumatic systems are insided for a small number of customers 

sures and could be provided for future customers at high ground elevations. Therefore 

zones is considered to be fully effective. 

,%tic pressures for the Main, Country Club, and Clearwater Hills Zones are about 

i, respectively. Therefore, existing storage in the Main and Clearwater Hills Zones 

effective with respect to customer elevations 

for direct service from the Countq! Club Zone is less than 20 

ement ofthe Las Bnsas .B.S. enables customers below Elevation 1492 to be served fiom a boasted 

In addition, while storage within the Country Club Tanks is not considered floatkg storage, water 

the tanks can be drained to the Main Zone and then pumped through the Country Club B. S .  into the 

. therefore, it is considered to be 100 percent effective, Available floating storage in the remaining 

s is also considered to be 100 percent effective. 

storage tanks have similar characteristics - all are welded steel storage tanks constructed as ground 

Most of the tanks were constructed during the 1950’s and 1960’s. 

f the systems tanks were inspected and were found to require remedial work, 

the completion of various structura1 

e reservoirs or standpipes. 

work was completed for 5 tanks during 1998, and similar structural improvements have 

en recommended for 3 additional tanks for completion during the Year 2000. 
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is based on available SCADA data from March 1997 to 

October 1997. Unfortunately, distribution system monitoring information was not available for a period of 

time from late July to about mid-August, which is when the reported histotic maxim demand of 

s period could not be included in the equalization analysis, 

period between 6/18/97 and 7/22/91 were used. (The 

this period of time was 14.1 mgd). Storage analyses 

ure zones, (Main, Country Club, Clearwater Hilb, and 

Stone CanyonIRacquet Club) during this time period. The storage needs for the remaining pressure zones 

are included in the needs for the primary zones because insufficient distribution system monitoring data 

were available to evaluate their storage needs separately. The equalization analysis results are summarized 

cteristics that are rized in Table 64 were identified based on the results of peak 

7 to 7/22/97 rather than for a single maximum demand 

. This approach was taken to compensate for the lack of reliable historic daB, which would normally 

stics for a maximum demand day in any one year. 

demands for each of the primaq pressures zones to 

the resulting total system demand of 14.75 mgd is 

greater than the system-wide maximum day demand during this time period of 14.1 mgd and may be more 

indicative of the usage characteristics for the reported maximum day demand of 15.41 mgd. 

In genera€, the diurnal demand patterns for each pressure zone are similar, with peak hourly demands 

r demands okcurrhg from 2 0 0  to 6:OQ 

ient water usage practices by FVW_C’s customers for 

ion rates in the morning hours enable more of the 

.35 in the Country 

Clearwater Hills Zone. Minimum hour demands ranged from 55 to 64 percent of the maximurn day 

demands. Estimated equalization rates vaned from 10 percent for the Country Club Zone to 20 percent for 

ion rates included in Table 6-4 reflect 
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r&g to Table 6-4, approximately threequarters of the totd demand of 14.75 mgd is attributed to 

luding the Club Estates and Glen Drive Hydropneumatic Zones). 

ted to the Country Club Zone. The Clearwater 

indicated that this occurred on several occasions between 611 8/97 
d characteristics for 

of flow &om one zone to 

Stone Canyon Racquet 

flaw €ram the Stone Canyon Zone to the Racquet Club Zone 

, 

tern Equalization and PVCC Diurnal Us 
s for the PVWC system was that neither the equalization 

lune as a percentage of the corresponding 24-hour 

rage demand) was correlated with the magnitude of the 24-hour average demand for the period from 

8/97 to 7/22/91. Higher equalization needs did not necessarily correspond to higher system demands. 

eview of &e diurnal water usage pattern for PVWC's largest customeF, the Paradise Valley Country 

b (PVCC), provides an explanation €or this occurrence. 

eparate 24-hour periods during the period from 6/18/97 to 7/22/97. These data indicate that 
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and had othenvise remained the same), the needed equalit ion volume wouId e been reduced ta 

3 MG, and the corresponding equalization rate would have been 11.3 percent. 

, Table 6-5 indicates that the system equalization need was only 0.83 MG (7.8 percent) when the 

10197. The equalization 

for lake filling activities, 

thout PVCC usage. In 

system equalizati 

esponding system demand was 10.67 mgd during the period ii-om 71091 

VCC not used any e would have been 0.99 MG (10.8 percent) 

is similar to the predicted vol 

case, increased PVCC usage (1. 

even though the system d e m d  was higher. Although not evident fiom the data presented in Table 

7/10197 compared to I the reduced system equahtion need €or the period from 7/09/97 throu 

97 through 6/28/97 is related to timing of PVCC's usage, well as the amount of PVCc's usage. 

a result of service difficulties experienced by PVWC prior to initiation of its major capital improvement 

and 590 

the system's peak haurly 

on of severai large transmission main 

on its diurnal water usage for lake filling had not 

s even during the system 

6/28/91, when PVCC 

an average of 1,850 gpm from about 5:OO AM fhrough 200 PM. For the period from 7/09/97 

ough 7/10/97, PVCC used an average of 1,900 gpm from about 2:OO PM through 3:OO AM. In the 

latter case, PVCC's usage in accordance with the agreement enabled a savings in the needed volume of 

in 1995, PVCC agreed to 1 sage to the hours between 1 

C was physically able to obtain delivery at relatively hig 

This occurred during the 24-hour period from 6/27/97 

alization storage for the PVWC system. 

ough PVCC's actual usage on 710 97 reduced the system equalization storage need 

optimized diurnal usage pattern would result in further savings. Acco 

PVCC's usage pattern would have 

to Table 6-5, optimizat 

the equalization volume to 0.59 MG or 5.5 percent of the 

OS and achieved similar reductions for the other time periods. Table 6-5 

s of about 0.5 MG could have been realized by changing the Country 

Club's diurnal usage pattern for lake 1 diurnal usage pattern for PVCC 

and possibly other large PVWC cus could reduce the equalization storage needs for the PVWC 

system. However, the ability to achieve these savings would depend on whether the optimal usage pattern 

Achieving a more op 







e provided in the Clearwater Hills Zone is marginally adequate; however, the zone 

city. It is facing existing and projected total storage deficits of 0.18 MG 

respectively. The volume of the Clearwater Hill Tank is too small to 

eficial with respect to these deficits. 

quet Club Zone is projected to have adequate equalization storage and 

only a small deficit with respect to fire reserve capacity. However, storage within the Racquet Club Zone 

cannot be used within the Stone Canyon Zone because it is at a lower gradient. Therefore, the existing and 

projected total storage deficits in the Stone Canyon Zone are 

The results of this anaiysis indicate that the system is facing existing and projected storage deficits of 1.86 

MG and 2.52 MG, respectively. The existing deficit has been offset, operationally, by the use of excess 

storage from the Country Club Tanks and the use of distributive pumplng capacity from the 

production facilities. Since the storage deficits are primarily associated with the Main Zone, an 

involving the construction of a single, Iarge storage tank is recommended. The recommended sizing for 

such a tank would be 3 MG. However, in light of the possibility for reducing the equalization storage need 

(through optimization of PVCC usage, for example) and other considerations, an alternative approach to 

analyzing PVWC‘s distribution storage adequacy is presented in the following section. 

6.3.3.4 Revised Storage Analysis and Storage Alternatives 

A revised storage anaIysis is shown in Table 6-7 based on the needs for the combined Main, Country Club, 

and CIeanvater XlIs Zones. 

percent, and this rate re 

the PVCC, and the Countq c 

effective equalization rate for 

cts the sum of the diurnal. demand curve for the Main Zone, including usage by 

reflects the suppry curve for the 

e). The combined demand in these zones is estimated to account for over 97 percent 

Zone supply curve (which in 

of the total system maximum 

with a storage approach based on the construction of a single, large storage tank located in the 

additional storage within each individual pressure zone. The combined 

f$ng the system’s largest fire flow need 

this approach, the resulting storage deficit for the combined zones is 1.64 

zone anaIysis also assu reseme capable of s 

MG, and the deficit is projected to increase to 2.21 MG by 2012. 
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shown in Table 6-7, available storage for the combined zones is 0.86 MG, and this volume reflec& the 

capacity of the Country Club Tanks 

anjunction with IF' 99-04, the 60th Tank will be submerged bebw the new system gradient and wilf 

Zone- -J3erefore, the total volume of *e 60th 
, the 60th Street Tank and the MRBS Tanks, with pumping 

Id be considered as part o 

below, these alternatives are based on the use of well capacity in lieu 

orage need through optimization of PVCC usage. 

Well Capacity Offset 

Historically, the Water Company has relied on its excess (reliable) well capacity to offset 

tion storage to meet diurnal demand variations. PVWc's existing reliable well capacity 

ric maximum day demand by about 3 mgd. However, by 2012, a deficit of 0.8 mgd is 

projected. This deficit is anticipated to be eliminated as a result of the completion of recommended Project 

A-2, which provides for PVWC's use of S W  Well 22.6. Incorporation of this well is projected to result in 

an excess well capacity of 2.2 mgd through 2012. This capacity is capable of offsetting about 0.85 MG of 

equalization storage, reducing the projected 2012 deficit in Table 2-1 to 1.36 MG. This deficit is more 

than can be reduced by the availabIe Tanks- Therefore, reliance On 

SRP Well 22.6 alone is not a feasib 

storage. 

A second new well would be needed to make this approach feasibl 

would translate to a 1.69-MG redu 

This deficit could be e 

construction Of a 3-mgd 

e by 2o 127 in a deficit Of 

Street Tank usable and by converting the MRBS Tanks to distribution stora 

The construction of an additional well would allow PVWC to meet peak hour needs, but would not result in 

taking any more water from the aquifer then if distribution storage was provided for th is purpose. Since 

the well would not increase PVWC's total groundwater withdrawal, it should not result in issues with 

respect to the Groundwater Management Act. 
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PVCC Agreement 

PVWC has an agreement with the PVCC restricting the time periods duing which the Country Club is 

able to use water for filling its golf course lakes. Historical data indicates that the agreement has not been 

effective for minimizing the equalization storage need, and PVCC usage could be optimized further. 

Optimization of PVCC's usage pattern is estimated to reduce the combined zone's equalization storage 

need from 2.44 MG to 1.52 MG. Use of excess well capacity resulting from the recommended completion 

of Project A-2 is predicted to reduce the needed equalization volume by an additional 0.62 MG. The 

remaining storage deficit of 0.67 MG could be eliminated by converting the MRBS Tanks to distribution 

storage and installing booster pumps to enable the 60th Street Tank to be used following the conversion of 

the Country Club Tanks to the Main Zone. 

0 

At present, the storage tanks at the MRBS do not provide distribution storage because of limited pumping 

capacity. These storage tanks could be used as distribution storage by installing additional pumping 

capacity or by converting Well Nos. 11 and 12 so that they pump directly into the distribution system. 

Use of these tanks as distribution storage would reduce the storage deficit in the Main Zone. A 

hotograph of the MRBS tanks and booster pumps is shown as Exhibit 6-6. 

Exhibit 6-6 

Miller Road Booster Station ( m S )  
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A booster station would be needed to make s 

Country Club Tanks to the Main zone. Th 

from the 60th Street Tank to the higher Main Zone gradient. 

in the 60th Street Tank useful upon conversion ofthe 

ter pumps would provide a means for pumping water 

The conversion of the 

storage status for the PVWC system. The p 

increased by connecting the Racq 

et Club Tank to the Main Zone would not significantly change the overall 

benefit would be to enable available fire flow to b 

the Main Zone at several locations and replacing 

In addition to the storage analyses indicating facilities needed to 

alternatives, distribution system hydraulics, system reliability, operating expenses, and other factors were 

also considered in the evaluation of the alternatives and are discussed in the following section. 

6.3.3.5 Analysis of Storage Alternatives 

Table 6-8 provides a summary of the storage alternatives and their cost components. Corresponding 

project numbers are shown for the recommended capital projects. The reader is referred to the discussion 

of these projects at the end of this section for an explanation of each project. Notes are provided in Table 

6-8 for some ofthe cost components not discussed elsewhere in this report. Recommendations regarding 

emergency power are discussed in greater detail in Section 6.3.3.6. 

The PVCC Agreement approach has the lowe 

costs of $4.3 million and $600,000, respe 

system's storage needs. The const 

long-term reliability im 

approach based on a m 

to secure the use of SRP Well 22.6. 

ent value and total annualized capital and O&M 

is the recommended approach for meeting the 

tank is also recommended as a desirabTe 

ent. This project would be needed immediately in the event that the 

VCC Agreement cannot be implemented effectively or if PVWC is unable 

of project cash flows conomic analysis of storage alternatives was selected so as 

t the planning horizon. The timing does no to provide adequate storage capacity 

priority for all projects. For example, projects inv 

t be completed until 

differences are not s 

due to a moratorium imposed by th 

ant and would not change the recommended least cost approach. 

ValIey. However, 
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6.3.4 Emergency Power 

The system’s ability to provide service to its customers during a power outage was reviewed. This analysis 

is based on the system’s abili 50 percent of the projected average day demand over a 24-hour 

1997 to 5.66 mgd by 2012. At present, the 

ers via gravity flow, 

n, none of PVWC’s distributive pumping facilities a 

ional storage andor standby power facilities are needed. To meet the emergency 

both Well Nos- 11 and 12 could be equipped with standby power. The 

Is would be sufficient to satisfjr the emergency power need. 

The degree of electrical power reliability that is provided to the Water Company’s wells and distributive 

pumping facilities is a factor that should be considered relative to the need for providing standby power €or 

PVWC’s wells. The electrical power system includes the ability to supply each facility with electricity 

from either of two separate electrical feeds. HistoricalIy, the wells and treatment plant have been subject to 

infrequent power outages of short duration. Both the Country Club and Cleanvater HilIs Booster Stations 

are equipped to connect to a portable emergency power generator. However, since it pumps into a pressure 

zone with no floating storage, the Country Club B.S. should be equipped with standby power. However, 

this need could be offset in the event that the Country Club Zone is combined with the Main Zone, as 

recommended in Project B- 1 1. 
a 

6.3.5 Main SizingEire Flow Availability 

Portions of the PVWC system contain a substanGa1 amount of unlined, small- eter mains, as indicated 

on Figures 6-1 and 6-2. These mains limit flows and are a source of maintenance probIems. Moreover, the 

smaller mains cannot support fire hydrants, resulting in relatively sparse hydrant spacing in many areas of 

the system. These problems can be attributed to the nature of the PVWC distribution system, which 

developed over a number of years in which pipeline design standards throughout the water utility industry 

were below current standards. 

An evaluation of the. PVWC distribution system’s to transmit fire flow was evaluated based on IS0 

data and computerized hydraulic modeling results. The computerized hydraulic model was used to conduct 

iEable fire flows 

vement projects were developed to address areas with significant deficiencies 

The 

de fire flow analysis ntifylng locations with predic 

~ 

that eotild be addressed through the installation of larger-diameter mains along major roadways, 
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following is a list of locations in which small main sizing contributes to model-predicted available fire 

Cactus Wren Road - 900 gprn 
ws Resort - 1,100 gprn 

3) Gem Drive/Bethany Home Road - 800 gp 

Starlight Way/CameIdale Way - less than 500 gpm 

in conjunction with P 

replacement program (Project A-8) 

other service interruptions are also likely to 

past. Raising the Main Zone gradient by 
converting the Country Club Tanks will have a similar effect., although this can be partially offset by the 

installation of Project A-6, which will strengthen the connection between the welb and the distribution 

system. Although pressures are anticipated to increase in both the Main and Country Club Zones, the 

increased pressures alone will not sigdicantly improve available fire flows in areas with small main sizing. 

PVWC’s small main replacement program will therefore have an important role in helping to increase 

flows, as well as reducing the incidence of main breaks and service disruptions in the future. 

6.4 RECOMMENDATIONS 
The project recommendations presented on the following pages were develo 

deficiencies identified in Sections 

section. These projects are classified according to the recommended priority for construction. Alternative 

projects that were considered are also discussed. The estimated tota1 costs for the projects are shown in 

1999 dollars. 

to address the issues a d  
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PARADISE VALLEY WATER COMPANY 

The conversion of the Country Club Tanks to the Main Zone is recommended to enable the voIume of these 

tanks to be used mor:: fully and effectively. The new Main Zone gradient will be raised by about 35 feet 

(15 psi), which is the hfference in overflow elevations between the Country Club and 60th Street Tanks. 

The conversion of the Country Club Tanks will result in a higher suction pressure at the Country Club B.S. 

Under peak hour conditions, the model-predicted pressure increased from 52 psi to 74 psi with two pumps 

operating. The booster station flow and discharge pressure is also predicted to increase by about 300 gprn 

and 11 psi, respectively. The suction pressure at the Clearwater Hills B.S. is predicted to increase &om 28 

a corresponding increase in output from about 650 gpm to 900 gpm with one pum 

near the intersections of Roadrunner Road and Desert Visfa Road and alo 

Foothill Drive are also predicted to increase above 20 psi. 

The conversion of the Country Club Tanks will increase available fire flows to above 1,500 gpm in areas 

close to the Country Club Tanks. Available fire flow on the north side of the Camelback Inn is predicted to 

increase from about 1,400 gpm to over 3,500 gpm, 

As a result of the conversion of the Count 

submerged below the new Main Zone gra 

Club Tanks to the Main Zone, the 60th Street Tank will be 

nt. The installation of a pump to make the 60th Street & 

volume usable is addressed as Project B-9. 

Converting the tanks to Main Zone will involve a number of valve changes. One change involves the 

removal of a check valve located on an 8-inch main along Mummy Mountain Road in the vicinity of ffie 

20-inch fill line for the Country Club Tanks. The check valve is currently configured to allow flow from 
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the tank to enter the Country Club Zone, but does not allow water to fill the tanks in the event that the 

ank gradient is higher than the water level in the tanks. A gate valve in this Vicinity should 

nt flow between the Country Club Zone and Main Zone. 

Country Club Tanks sho be reconfigured to enable the tanks to emp 

-inch valve that is normally closed should be opened, and a check valve 

removed to enable the tank to be refilled, as we11 as emptied, through 

lub Tanks are filled through a 3-inch pipe to mainta 

20-inch Country Club Tank fill line from a 12-inch main at the north 

side of Camelback Inn should be opened. In addition, existing valves at the Country Club B 

water from the Country Club Tanks to enter the Main Zone and isolate the Country Club Zone on a 

temporary basis should be set in these positions on a permanent basis. As a result of these valve changes, 

the Country Club Tanks will be connected to the Main Zone through a 12-inch main (near the north side of 

the Camelback Inn) and parallel 12-inch mains (along Mummy Mountain Road), reducing to a short 

section of 8-inch main in the vicinity of the Country Club B.S. The short section of 8-inch main is a 

restriction between th le1 12-inch mains and parallel 6; lo-, and 12-inch mains that supply the 

Country Club B.S. Although 

computerized hydraulic modeling analysis did not indicate that the restriction would cause any significant 

hydraulic deficiencies with respect to refilling the Country Club Tanks, replacement of this section of 

r increased reliability and to reduce the friction loss experienced during 

le1 6-, 12-, and 16-iinch mains along Desert Fairways Drive. 

stimated project cost also reflects needed valving and instrumentation improvements. 

of the restriction would improve the abiIity to refill the sto tank, it would also increase 

sult, operation of the Country Club B.S. pumps and withdrawaIs by 

epletion of the Country Club Tanks than if the smaller main was left 

ystem, Le., the large mains in Desert Fairways Drive, 

and McDonald Drive, for these uses and reserving storage may be beneficial for system operation and 

could be accomplished by valve in the bypass or foregoing the bypass around the 

of a reinforcement to the Country Club Tanks from the east side of 

Camelback Inn. The retirement of the Country Club B.S (Project B-11) would create the equivalent of a 

bypass reinforcement as a result of o g valves separating the pressure zones. 
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ELECTRTCALI 
SCADA IMPROVEMENTS 

Estimated Cost: $ 1 

Description: 
A review of chart recordings of water usage for PVCC lake filling during a peak demand period in 1997 

indicated that PVCC had withdrawn during the system peak hour demand, increasing the equalization 

storage need for the system. In addition, PVCC usage during the system's daily peak demand period 

not meet the t e r n  of the water usage agreement with PVWC. The ability to monitor and effectively 
enforce, as necessary, the existing agreement and any future agreements with the PVCC will be critical to 

maintaining adequ qualization volume given the existing storage deficit in the PVWC system. The 

existing meter and ability. Therefore, the installation ofa  new meter 

and SCADA ins PVCC usage to be monitored on a continuous 

basis. This ca C to ensure that PVCC's future usage is consistent with 

restrictions on hours o 0 ~ s  usage rate, as well as its m u d  turf user 

allotment. In addition 

installation of needed ele 
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PARADISE VALLEY WATER COMPANY 

Project A-3 

24-INCH MAIN 
A LONG INVERGO ND JACKRABBIT ROADS 

Estimated COS: $ 1,300,000 

Description: 
The installation of 8,000 feet 

cDonald Drive to SCO 

ch main is recommended along Invergordon and Jackrabbit Roads 

ad. The new mains should replace existing 4- and 6-inch mains 

along the entire length of the pipeline route. project will increase available fire flow from about 1,200 

gpm to above 5,000 gpm. In conjunction with Project A-6, this project will reinforce the east-west 

transmission capacity in the southeastern part of the Main Zone, while improving reliability and reducing 

headloss across the system. The re1 ly high priority for the project reflects @e above benefits, as we11 

concerns regarding the poor condition of existing mains along the recommended 

has required frequent ma ce to address main breaks and leakage. 

A pipeline diameter of 24 inches is consistent with the sizing of the existing east-west transmission main 

along McDonald Drive and is recommende for project budgeting purposes. A reduction in the pipelie 

ergordon Road and the PO n of Jackrabbit Road extending west of 

d during the design phase and should be implemented if it would result 

16 or 20 inches aIo 

Monte Vista Drive may be co 

in a significant construction cost savings. 
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Project A 

INSTALL 200 FEET OF 8-INCH MAIN 
ON SUCTION SIDE OF CLEARWATER HILLS B 

Estimated Cost: $ 

t 



I 

PARADISE VALLEY WATE 

INSTALL 4,000 FEET OF 16-INCH 
MCDONALD DRI 

Construction: 6 to 12 Estimated Cost: $ 750,OOQ 

Descrithon: 
The installation of4,OOO feet of 16-inch main is recommended along McDonald Drive from Marston Drive 

in should replace old 8-inch cast iron and cement asbestos pipes that limit fire 

flow a d  are a maintenance concern to the Water Company. In conjunction with recommended Project 

B-1, this project will increase the available &e flow and increase supply reliability to customers at higher 

ground elevations west of 44th Street. The higher pnonty for this project relative to Project B-1 is due to 

the Tom of Paradise Valley's plan to reconstruct the intersection at Tatum Boulevard and McDonald 

Drive in 2000/2001. The Town has replace any of the mains in this area prior to 

commencement of its road reconstructi 



a 

Description: 
The installation of 6,600 feet of 24-inch main is recommended alon 

Street, and Jackrabbit Road from the 20-inch discharge main at the 

Roads. Existing 16-inch mains along Miller Road and Palo Verde Drive and 8- and 6-inch 

mains along 74th Street and Jackrabbit Road, respectively, should be paralleled or replac 

ntly, a 16-inch main along Palo Verde Lane, a 16-inch main along Lincoln 

Jackrabbit Road are the only major transmission mains between the main part of the distribution 

-inch main. At system and pv\;vC’s sources of supply. These mains form the equivalent of a 

supply rates approximating the projected 2012 maximum day demand, the head lo 

range from 10 to 19 feet per thousand feet of main. Also, velocities in the 16-inch mains in Lincoln Drive 

and Palo Verde Drive are over 8 feet per second. As such, these mains represent a restriction in the 

east-west transmission capaciv. The anticipated operational benefit of the project will be to reduce 

ired discharge pressure 

these pressures to be mainta 

s wells and production fac 

about 5 to 10 psi higher than current maximum pressures following 

of the Country Chub Tanks to the Main Zone project (IP 99-04), 

In addition, the project will increase the reliability of supply to the system. In event o f a  main break 

e existing 16-inch mains, the remaining mains would not be adequate to the 

t is needed to enable the benefits associated 

A-3 to be fulry realized. 

1 - l  

0-*u 
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RADISE VALLEY WATER COMPANY 

CONSTRUCT NEW MILLER ROAD B.S., SRP OUTFALL, 
AND RELATED FACILITY MODIFICATIONS 

Design: 12 to 18 
Construction: E; to Estimated Cost: $1,600,0013 

storage. Additional capacity is needed to eliminate a reliable capacity deficit with respect to the detivery of 

water from Well Nos. 11 and 12 (via the storage tanks), as we11 as to provide a storage contribution from 

In addition, the existing facilities do not include a permanent enclosu 

electrical equipment, in particular, is very old. 

sodium hypochlorite feed system, electrical equipment, instrumentation and controls, and standby power. 

g capacity and operating times, an enclosed building for the booster pumps is 

ze the noise impact on 

A new building is recommended to house 

residential surroundings. 

Currently, water from Well Nos. 1 1 and 12 and startup water from Well Nos. 16 and 17 is diverted to the 

MRBS Tanks to provide a means for controlling surge and airhand removal. After startup, water from 

Well Nos. 16 and 17 is diverted to the distribution sy tly through a different set of pipes. Water 

from Well Nos. 11 and 12 is continually pumped thr S Tanks, from which it is delivered to the 

distribution system via the MRBS distributive pumps. The construction of an outfall on the Arizona Canal 

is also recommended to enable well startup water to be metered and delivered to the Arizona Canal in 

conjunction with the conversion of the MRBS Tanks to distribution storage 

1 1 
i 
1 

i 

/ 
1 t 

ect cost of $1,600,000 is based on the design and construction of a booster station 

is the continual benefit of having several 

om PVWc's large well pumps and the 

gpm and about 325 feet of 

ed total project cost also includes new 

d chlorine feed system, instrumentation and controls, and two standby power 

at the MRTF. Accordinglyy, t h e  

TDH and two 1,000-gpm pumps are recommend 
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e generators will operate Well NO. 12, two large distributive 

mica1 equipment., and lighting within the booster station bu 

signed to operate Well No. 11, which is not close enough to the MRBS 

power to be efficiently accommodated by a single generator 1 

project is needed in the event that blending is required to reduce the 

case, water from Wel€ No. 17 sho 

12. A replacement pump should be ins 

of the MRBS Tanks. The existing well pump for Well No. 17 sh 

No. 11, and piping should be installed to enable water from Well No. 11 to b 

distribution system. Prior to implementing this alternative, computerized hydraulic modelling should be 

performed to check the adequacy ofthe 20-inch discharge pipe from the MRBS to the existing 12- an 

16-inch mains along Miller Road. The replacement of the oil-lubricated well pump for Well No. 12 with a 

le pump should also be considered. 
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PARADISE VALLEY WATER COMPANY 

r I 

and/or correct specific fire flow deficiencies based on I S 0  rating results. 

The deficient areas listed in Section 6.3.5 should be considered for improvement as part of this project. 

The timing, actual locations, and main sizing for projects to install mains in these and other areas of the 

system should be based on the maintenance history and other criteria discussed in S 

estimated total project cost reflects the projected annual expenditure that should be bu 

ements for at least the next 5 years. The duration of this project, as well as the annual expenditure, 

can be adjusted as financial resources dictate. 

To the extent possible, any hydrant flushing programs should be completed in conjunction with the 

Company andor Fire Department that may used to document 

use in establishing annua1 priorities for smalI main replacement 

s, they will also serve to provide information for updating the computerized hydraulic model 
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Project A-9 

INSTALL 800 FEET OF 12-INCH MAIN ALONG 
SUPERSTITION LANE 

Estimated Cost: $ 100,000 

Description: 
The incorporation of the Racquet Club Zone into the Main Zone is recommended to improve pressures and 

Pipe sizing in the zone is limited to 6- and 4-inch mains, whi are un-looped and form 

e Racquet Club Tank and PRV from the Stone Canyon Zone on the western end and 

several large customers on the east side. Computerized hydraulic modeling indicates the potential for 

pressures less than 20 psi under peak hour flow conditions. Available fire flows are also predicted to be 

negligible. 

The Racquet Club Zone should be rporated into the Main Zone by installing 800 feet of 12-inch main 

ion Lane from the 24-inch main along McDonald Drive to an existing 6-inch main at 

A second feed to the existing Racquet Club Zone should b lished along Yucca Road 

ith Project A-10. The existing 4-iich mains along Sta and Cameldale Way 

should be replaced in conjunction with Project A-8 to increase available fi to provide a stronger 

ection from the east side of the system. 
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Project A-IO 

LL 1,700 FEET OF S-INCH MAIN 
ALONG YUCCA ROAD 

Construction: 3 moqths Estimated Cost: $ 200,000 

,000 feet of &inch main is recommended along Yucca Road from McDonald Drive ta 

Cameldale Way, A new 12-inch main should be installed a distance of approximately 700 feet from 

nald Drive to Palo Verde Lane. The remainder of the project should be installed as 8-inch main, 

which will replace existing 2.5-inch wrought steel and 4-inch cement asbestos pipe. The improvement will 

increase available fire flow to the eastern section of what is currently part of the Racquet Club Zone. Thc 

ed with valves opened, allowing the Racquet Club Zone to be incorporated into 

the Main Zone. This project should also provide for the replacement of a 4-inch wroug 

Palo Verde Lane. 
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i 

Project B- I 

ET OF 16 NG 
44TH STREET AND MC 

Design: 5 month 
Construction: 6 to Estimated Cost: $ 800,OO 

1 
: DescriDtion: 

The instaliation of 4,400 feet of 6-inch main is recommended along 44 

McDonald Drive and dong McDonald Drive froin 44th Street to Marston Drive. The new main should 

replace old 6- and 8-inch cast iron and cement asbestos pipes that limit fire flow and are a maintenance 

concern to the Water Company. In addition, available peak demand flows and fire flows are among the 

lowest in the Main Zone due to the main sizing and higher ground elevations west of 44th Street. The 

recommended pipeline will incre the available fire flow and increase supply reliability to customers in 

this part of the service area. 

a 



INSTALL 4,800 FEET OF 16-INCH 

Design: 3 months 

The installation of these mains is anticipated to increase available fire flow aIong 

model-predicted available fire flows west of 48th Street range from about 700 gpm (near 42nd Street) to 

about 1,500 gpm. This project is predicted to increase available fire flow to above 3,500 gpm at all 

locations along the pipeline, as well as increasing flow to above 2,000 gpm in the Vicinity of 42nd Street 

and Lincoln Drive. 

Oh Drive. 



a * PARADISE VALLEY WATER COMPANY 

CONSTRUCT INTERCONNECTION WITH CITY OF PHOENIX AND 
INSTALL 2,700 FEET OF 16- H MAIN ALONG LINCOLN DMm 

Construction: 6 to 9 Months Estimated Cost: $500,000 

onnection with the City of Phoenix is recommended to provide increased 

reliability in the event of a main break or other emergency affecting PVWC's ability to deliver water from 

its sources of supply to its customers. As PVWC's sources of supply are located at  the eastern end of the 

system, the western portion of the distribution system would be the most vulnerable to a main break along 

McDonald or Lincoln Drives. Therefore, an interconnecfion with the City of Phoenix along Lincoln Drive 

at the existing system boundary at 40th Street is recommended. A moratorium on repaving aIong Linc 

Drive untiI 2005 prechdes the installation of pipeline projects needed to facilitate the use of 

interconnection. The recommended priority fOF this project reflects thls limitation. 

In addition to the interconnection, approximately 2,700 feet of 16-inch main would need to be installed 

aIong Lincoln Drive from 40th Street to 44th Street. The existing 6-inch main along this route presently 

supplies customers in the Clearwater Hills Zone. Although the conversion of the Country Club Tanks (IP 
99-04) will raise the Main Zone gradient enough to allow this main and associated cust 

back to the Main Zone, the capacity of the 6-inch main is inadequate for 

to the PVWC system. This main should be replaced with the exception that the section 

and 40th Place should be kept in service to maintain a distribution loop in the 

- .  .- 
The City of Phoenix system has a 12:inch main that 

ends along Lincoln Drive from the west to he 

ity of 40th Street. This main connects to a COP-owned storage tank at the intersection o 

Drive and 36th Street -- a distance of about 2,600 feet from the proposed interconnection location. The 



The installation of the large-diameter pipe at the end of the system would likely create a water stagnation 

problem if not used on a consistent would be to install a 

onnection vault that is capable of delivering water from the City of Phoenix gradient to 

one gradient on a periodic basis. Another option would be to deliver, via gravity flow, 

nt of water to the City of Phoenix necessary to prevent stagnation. Alternatively, 

PVWC may be able to bleed water from the Clearwater Hills Zone into the main for this purpose. 

\ 
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E VALLEY WATER COMPANY 

, ect B-6 

LL 1,900 FEET OF 12-INCH MAIN ALONG 
OULEVARD AND CHOLLA LANE 

Estimated Cost: !$200,000 





travel between the two locations. 

on of an operations center at the MRBS site would potentially result in some cost 



i 
Design: 3 to 6 month 
Construction: 6 months 



CONSTRUCT 3.0-MG STORAGE 
RESERVOIR AND PUMPING STATIO 

Descrio tion: 
The construction of a ground reservoir and pumping station is recommended as a long-term reliability 

improvement for the P W C  system. As discussed in Section 6.3.3, PVWC has a large 9stribution storage 

deficit of about 2 MG that is anticipated to increase to 2.5 MG by 2012. A project for providing 

; 
I 

I 1 distribution rage had been recommended previously an 

1 andtheAC 

approach based on a modified PVCC Agreement cannot be implemented e 

Therefore, this project should be moved up to a high priority project in the event that the 
I 

use of SRP Well 22.6 or an equivalent well supply. The 
1 
i 

margin of safety in meeting peak hour d 

be removed from service due to a mechanical or water quality p 
i 

1 
I intersection of T 
1 
\ be refilled from 

! 

e )  
The recommended Iocation for the reservoir and pumping station is a lot on the northwest comer of the 

levard and Lincoln Drive. Water from the storage tank should be pumped to and 

Zone. The estimated cost of the project of approximately $5,000,000 includes 

f a 3-MG storage reservoir and pumping station with standby power capabifitgr. 

a concrete ground storage reservoir with a separate inlet/outlet 

th a firm pumping capacity of 4,000 gprn, with each of four pumps 

sized at about 1,500 gpm each and equipped with 100- or 125-Hp motors. However, since this project is 

anticipated to be de d for a minimum of 5 to 7 years, the sizing ofthe storage tank and pumps should 

be reviewed based on information available at that time. For example, operating experience with a 

ment may indicate that the sizing of the storage tank (and pumping facilities) could 

the need for standby power may be reduced as a result of the installation of standby 

i 

I 

1 
j 
' 

! 
j 

, 
' be reduced. S 

power facilities in conjunction with recommended Project A-7. 
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The pipeline should replace old 4- and 6-inch transmission mains located between Lincoln Drive and 

Cholla Lane and an 8-inch main located north of the 6-inch main extending through the PVCC. 

Country Club B.S. offers a number of potential benefits. First, 

wer savings of approximately $30,000. In addition, although the Country Club B.S. is 

the connection of a portable generator in the event of an emergency, the size of the zone 

This cost would b on were to be eliminated. Simila 

demands within the Co 

ping capacity. Whil 

rge zone that is operated as a closed system. 

with respect to IP 99-04, e l i a t i o n  of the zone boundaries would strengthen 

1 capacity of the Country Club Tanks, potentially enabling the construction of a reinforcing pipeline around 

Country Club B.S. to be avoided. Elimination of other closed valves along 48th Street, 46th Street, and 

lside Drive, for example, would result in improvements to the available fire flow and supply reliability I 
~ 

I in both zones. 

I 

! 
1 
I 

f 

! 

i 
1 

! 
I 
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Appendix A 



1 TDs 

Temperature (TI 

Calcium (Ca) 

Magnesium@&) 

Sodium (Na) 

Potassium $1 

Sulfate (504) 

Chloride (C1) 

Nitrate (N) 

Fluoride (F) 

Silicon (Si) 

Arsenic (As) 

' 

Appendix A 

Water Quality Summary (1) 

333 

7.7 

33. I 

27 .O 

27.7 

44.7 

2.8 

24.5 

54.6 

3.2 

0.48 

30 

11 

25 

235 

7.5 

31.8 

22.0 

20.0 

34.0 

2.5 

9.0 

23.5 

1.7 

0.30 

28 

8 2  

10 

490 

7.9 

34.0 

44.0 

45.0 

58.0 

3.2 

61.0 

109.0 

7 (21 

0.74 

32 

14 

33  

( I )  From PVWC Well Nos. 11.12, 14. 15, 16, 17 -September, 1995 
(2) Recent samples from Well No 17 indicated a concentration of 11 m&, however, Well No. 17 

was not in service at the tune of the sampling. 
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I Paradise Valley Arsenic Removal Facility I 
109-DR-2004 

Unless otherwise stated, the applicant agrees to complete all requirements prior to final plan approval, to the 
satisfaction of Project Coordinator and the Final Plans staff. 

Revised Stipulations are shown in BOLD CAPS and -. 

PLAN N I NG 

APPLICABLE DOCUMENTS AND PLANS: 

DRB Stipulations 

1. Except as required by the City Code of Ordinances, Zoning Regulations, Subdivision Regulations, and 
the other stipulations herein, the site design and construction shall substantially conform to the following 
documents: 

a. Architectural elements, including dimensions, materials, form, color, and texture, shall be 
constructed to be consistent with the building elevations submitted by DSWA with a date by staff 
of 12/7/2004. THE DEVELOPMENT REVIEW BOARD ACCEPTS THE LOWER TANK HEIGHT 
THAT HAS BEEN PROPOSED, WHICH IS TWENTY TWO (22) FEET TO THE TOP OF THE 
VENT MEASURED FROM THE CANAL ROAD, OR EIGHTEEN (18) FEET TO THE TOP OF 
THE TANK WALL AS MEASURED FROM THE CANAL ROAD. 

5. ?he location and cmfiguraticn of all site improvements shall be constructed to be consistect with 
the site plan submitted by DSWA with a date by staff of 12/7/2004, AND AMENDED BY 
LANDSCAPING PLAN DATED JANUARY 2005. 

c. Landscaping, including quantity, size, and location of materials shall be installed to be consistent 
with the conceptual landscape plan submitted by McCloskey & Peltz, Inc., with a date by staff of 
12/7/2004, AND AMENDED BY LANDSCAPING PLAN DATED JANUARY 2005. 

ARCHITECTURAL DESIGN: 

DRB Stipulations 

2. 

3. 

4. 

5. 

6. 

7. 

Storage tanks shall be paintedlMOTTLED WITH a COMBINATION OF EARTHTONE brownlGREEN 
colors. AN ACCURATE THREE-DIMENSION RENDERING SKETCH REPRESENTATION OF THE 
FINAL PATTERN FINISH OF THE TANK SHALL RETURN TO A DEVELOPMENT REVIEW BOARD 
STUDY SESSION FOR STAFF APPROVAL. 

All exterior mechanical, utility, and communications equipment shall be screened by parapet or wall that 
matches the architectural color and finish of the building. Wall or parapet height for roof-mounted units 
shall meet or exceed the height of the tallest unit. Wall height for ground-mounted units shall be a 
minimum of 1’ higher than the tallest unit. 

All exterior conduit and raceways shall be painted to match the building. 

No exterior roof ladder shall be allowed where they are visible to the public or from an off-site location. 

Roof drainage systems, if provided, on all buildings shall be interior, except that overflow scuppers are 
permitted. If overflow scuppers are provided, they shall be integrated with the architectural design. 
Submit revised elevations with the final plans submittal. 

Wall enclosures for refuse bins or trash compactors shall be constructed of materials that are compatible 
with the building(s) on the site in terms of color and texture. 

ATTACHMENT B 
APPROVED AT DRS 01/272005 - FC 



Case io 9 - D R - ~  o 04 
i- 

Page 2 

8. All new walls surrounding the site shall be rammed earth with wrought iron accents as shown on the site 
and landscape plan. 

9. No chain link, barbed wire, or other security wire fencing shall be visible to the public or from an off-site 
lccation 

I O .  The existing cattle fence along the west property line shall be removed. 

SITE DESIGN: 

DRB Stipulations 

11. Dedicate and improve a 15-foot wide public trail easement running easffwest along the northern portion of 
the site connecting Cattletrack with the Arizona Canal. The easement shall encompass the 5-foot wide 
trail shown on the site and landscape plan. Trails shall be improved with soil lock, stabilized decomposed 
granite, or other hard surface. 

LANDSCAPE DESIGN: 

DRB Stipulations 

12. Upon removal of the salvageable native plants the salvage contractor shall submit completed Native Plant 
Tracking Form as well as a list identifying the tag numbers of the plants surviving salvage operations to 
the City's Inspection Services Unit within 3 months from the beginning of salvage operations and/or prior 
to the issuance of the Certificate of Occupancy. 

STAGGERED FORMATION TO CREATE A CONTINUOUS LANDSCAPED SCREEN AS VIEWED 
FROM THE CANAL, AND SHALL BE SUBMITTED TO A DEVELOPMENT REVIEW BOARD STUDY 
SESSION FOR STAFF APPROVAL. 

13. THE FINAL LANDSCAPE PLAN SHALL INCLUDE 72-INCH SIZE BOX TREES PLANTED IN A 

Ordinance 

A. Revise the landscape plan to show plantings every seven (7) feet in any one direction between plants or 
plant canopies. 

EXTERIOR LIGHTING DESIGN: 

DRB Stipulations 

14. All exterior luminaries shall meet all IESNA requirements for full cutoff, and shall be aimed downward and 
away from property line except for sign lighting. Submit a revised exterior lighting site plan, photometric 
analysis, and lighting cutsheets on 24" x 3 6  sheets that show revised lighting fixtiires that aie full Cut-off 
fixtures. Any bollard lighting fixtures shall contain louvers. 

15. The individual luminarie lamp shall not exceed 250 watts. 

16. The maximum height from finished graded to the bottom of the any exterior luminiare shall not exceed 16 

17. All exterior light poles, pole fixtures, and yokes, including bollards shall be a flat black or dark bronze. 

18. Incorporate into the project's design, the following: 

feet. Any building mounted lighting fixtures shall not exceed 12-feet. 

Parking Lot and Site Lighting: 

a. The maintained average horizontal illuminance level, at grade on the site, shall not exceed 1.5 
foot-candles. 

b. The maintained maximum horizontal illuminance level, at grade on the site, shall not exceed 6.0 
foot-candles. All exterior luminaries shall be included in this calculation. 

c. The initial vertical illuminance at 6.0 foot above grade, along the entire property line (or 1 foot 
outside of any block wall exceeding 5 foot in height) shall not exceed 0.3 foot-candles. All exterior 
luminaries shall be included in this calculation. 

Building Mounted Lighting: 
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case 109-DR-2004 Page 3 a d. Shall not exceed 12-feet in height. 

e. AI1 luminaries shall be recessed or shielded so the light source is not directly visible from property 
line. 

f. Wall mounted luminaries shall contain house side shields, and be mounted on a minimum 4-inch 
long bracket that is mounted perpendicular to the wall. 

VEHICULAR AND BICYCLE PARKING: 

DRB Stipulations 

19. Bike rack design shall be in conformance with City of Scottsdale M.A.G. Details unless otherwise 
approved in writing by the City of Scottsdale’s Transportation Department. 

Ordinance 
B. A minimum of four (4) bicycle parking spaces shall be provided. 

ADDITIONAL PLANNING ITEMS: 

DRB Stipulations 

20. Flagpoles, if provided, shall be one piece, conical, and tapered. 

Ordinance 

C. Prior to final plan approval, a land assemblage application shall be completed and approved by City staff 
as well as be recorded by City staff with Maricopa County. 

RELEVANT CASES: 

Ordinance 

D. At the time of review, the applicable zoning, DRB, Use Permit, and etc. case(s) for the subject site were: 
33-UP-2004 
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The following stipulations are provided to aid the developer in submittal requirements, and are not intended to 
be all inclusive of project requirements. The developer shall submit engineering design reports and plans that 
demonstrate compliance with city ordinances, the Scottsdale Revised Code and the Desiqn Standards and 
Policies Manual. 

APPLICABLE DOCUMENTS AND PLANS: 
21. Conceptual Drainage Report - Paradise Valley Arsenic Removal Facility, dated November 2004 and by 

22. Civil Overall Site Plan dated December 2004 and by DSWA. 

23. Area Context Site Plan dated December 2004 and by DSWA. 

CIVIL IMPROVEMENT PLAN REQUIREMENTS: 

DSWA and Associated firms. 

DRAINAGE AND FLOOD CONTROL: 

DRB Stipulations 

24. A final drainage report shall be submitted that demonstrates consistency with the conceptual drainage 
report approved in concept by the Planning and Development Services Department. 

a. Before the approval of improvement plans by city staff, the developer shall submit two (2) hard 
copies and one (1) compact disc copy of the complete final drainage report and plan. 

25. Basin Configuration: 

a. Basin side slopes shall not be steeper than 4:1, and basin depths shall not exceed 3 feet. 

b. A maximum of 50% of the front open space may be used as a retentioddetention basin unless 
approved by the Project Coordination Manager. Stormwater Storage on Paved Surfaces. Up to 50% 
of required stormwater storage may be provided in parking areas when the following conditions are 
met: 

c. Storage system shall be designed to store first 30% of required runoff volume off paved areas (to 
avoid ponding of nuisance water on pavement). 

d. Parking lot storage areas shall be designed so as to minimize interference with pedestrian traffic. 
Depth of water shall not exceed six inches within the parking area. 

Ordinance 

E. On-site stormwater storage is required far the full 1 00-year, 2-hour storm event. The design of the 
storage basin capacity shall account for any proposed landscaping improvements. The landscaping 
improvements within the basins shall not reduce the capacity of the basins under the required volume. 

(1) Basin bleed-off rates shall be set so that the storage basins do not drain completely in less than 24 
hours. Storage basins must drain completely within 36 hours. 

(2) Infiltration of stormwater through the basin floor is not acceptable as the sole means of draining the 
basin. Starmwater storage basins should be designed to meter flow to the historic out-fall point. 
Where an hisioric out-fall point does no: exist (or metering is not possible), other methods of 
discharge such as pumps, etc. may be considered. 

(exceptions may be granted with written approval from appropriate utility company). 

~ 

(3) Stormwater storage basins may not be constructed within utility easements or dedicated right-of-way 

(4) Off-site runoff must enter and exit the site as it did historically. 

(5) All development shall be designed to satisfactorily convey the 100-year peak discharge through the 
site without significant damage to structures. 
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F. With the final improvement plans submittal to the Plan Review and Permit Services Division, the developer 
shall submit a final drainage report and plan, subject to City staff approval. 

G. Underground Stormwater Storage: 

(1) Underground stormwater storage is prohibited unless approval is obtained from the City’s Floodplain 

(2) Drywells are not permitted. 

Administrator. 

H. Street Crossings: 

(1) Watercourse crossings for roads shall be designed to provide for 100-year access to all lots by at 
least one route. Accessibility will be considered to exist if it can be shown by the engineer that at the 
time of the peak flow, the depth of flow over the road will not be greater than 1 foot. 

STREET NAME STREET 
TYPE 

Miller/Cattletrack Local 

R.O.W. ROADWAY 
DEDICATION IMPROVEMENT 

30’ R.O.W. Half-street 

BIKE PATH, 
SIDEWALK, 
TRAILS 
5’ wide trail 
within new half -7 street R.O.W. 

I dedications. 
I 

Ordinance 

I. The developer shail submit a detailed striping and signage pian with final plans. The striping and signage 
plan shall include all existing improvements and striping within 300 feet of the limits of construction, and 
all signs, striping, or other traffic control devices proposed to accommodate phased and ultimate 
construction. 

INTERNAL CIRCULATION: 

DRB Stipulations 

26. The developer shall dgsign t k  dead-end parking aisle in general conformance with the incllided detail. 

Ordinance 

J. Parking areas shall be improved with a minimum of 2.5 inches of asphalt over 4 inches of aggregate 
base, or other acceptable dust-free hard-surface paving material (such as soil lock). 

DRB Stipulations 

27. Indemnity Agreements: 

a. When substantial improvements or landscaping are proposed within a utility easement, an 
indemnity agreement shall be required. The agreement shall acknowledge the right of the City to 
access the easement as necessary for service or emergencies without responsibility for the 
replacement or repair of any improvements or landscaping within the easement. 

Ordinance 

K. Drainage Easement: 

(1) Drainage and flood control easements shall be dedicated to the City to the limits of inundation for all 
vista corridor washes, and for all stormwater storage basins. All drainage and flood control 
easements shall be dedicated to the City with maintenance responsibility specified to be that of the 
property owner. 
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REFUSE: 

DRB Stipulations 

Page 6 

28. Refuse enclosures shall be constructed to City of Scottsdale's standards. Details for construction of trash 
enclosures can be found in the Citv of Scottsdale Supplements to MAG Standards, standard detail 
#2146-1 for single enclosures and #2147-1 for double enclosures. 

29. Enclosures must: 

a. Provide adequate truck turning/backing movements for a design vehicle of turning radius R 
(minimum) = 45 feet vehicle length of L = 40 feet. 

b. Be positioned to facilitate collection without "backtracking." 

c. Be easily accessible by a simple route. 

d. Not require backing more than 35 feet. 

e. Not be located on dead-end parking aisles. 

f. Enclosures serviced on one side of a drive must be positioned at a 30-degree angle to the centerline 
of the drive. 

Ordinance 

L. Refuse enclosures are required as follows: 

(1) Commercial Building Space: One for 0 to 20,000 s.f., Two for 20,001 to 40,000 s.f., Three for 40,001 

M. Underground vault-type containers are not allowed. 

N. Refuse collection methods, Le., site plan circulation will be approved at final plan review. 

0. Refuse collection can be provided by the City of Scottsdale's Sanitation Division, at 480-312-5600. 

WATER AND WASTEWATER STIPULATIONS 
The following stipulations are provided to aid the developer in submittal requirements, and are not intended to 
be all-inclusive of project requirements. Water and sewer lines and services shall be in compliance with City 
Engineering Water and Sewer Ordinance, the Scottsdale Revised Code and Sections 4 and 5 of the Desiqn 
Standards and Policies Manual. 

to 60,000 s.f., etc. 

WASTEWATER: 

DRB Stipulations 

30. Wastewater Basis of Design Report. Before the improvement plan submittal to the Plan Review and 
Permit Services Division, the developer shall obtain approval of the Wastewater Basis of Design Report 
from the City's Water Resources Department. The report shall conform to the draft Water and Wastewater 
Report Guidelines available from the City's Water Resources Department. 

31. Before the improvement plan submittal to the Plan Review and Permit Services Division, the developer 
shall obtain approval of the master wastewater report. The improvement plans shall be consistent with 
the approved master water and wastewater reports. Any design that modifies the approved master report 
requires from the developer a site-specific addendum to the master report, subject to review and approval 
by City staff. 

32. Existing water and sewer service lines to this site shall be utilized or shall be abandoned by disconnection 
at the main. 

33. Where walls cross or run parallel with public water mains, public sewer mains, or public fire lines the 
following shall apply: 

a. For walls constructed parallel to these pipes, the walls shall be a minimum of six (6) feet from the 
outside diameter of the pipe. 

.-- 

I 
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b. For walls constructed across or perpendicular to these pipes, the walls shall be constructed with gates 
cr rencvzble wa11 panels far maintenance and ernergencjj access. 

Ordinance 

P. All sewage discharged from this development shall meet local and federal pretreatment standards for 
sewage discharge. The facility may require a City Industrial Users Permit and related monitoring and 
sampling facility. All development within industrial (1-1) zoned districts shall provide a monitoring 
manhole. 

CONSTRUCTION REQUIREMENTS 

DRB Stipulations 

34. The developer to submit as-built plans to the Inspection Services Division. 

a. As-built plans shall be certified in writing by a registered professional civil engineer, using as-built 
data from a registered land surveyor. 

b. As-built plans for drainage facilities and structures shall include, but are not limited to, streets, lot 
grading, storm drain pipe, valley gutters, curb and gutter, flood walls, culverts, inlet and outlet 
structures, dams, berms, lined and unlined open channels, storm water storage basins, underground 
storm water storage tanks, and bridges as determined by city staff. 

Ordinance 

Q. Section 404 permits. With the improvement plan submittal to the Plan Review and Permit Services 
Division, the developer’s engineer must certify that it complies with, or is exempt from, Section 404 of the 
Clean Water Act of the United States. [Section 404 regulates the discharge of dredged or fill material into 
a wetland, lake, (including dry lakes), river, stieam (including intermittent streams, ephemeral washes, 
and arroyos), or other waters of the United States.] 
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PVWELL 11 RAW -- --I COLLECTED 06/14/05] 

Quality Control and Research Laboratory - 11 15 South Illinois Street 
Belleville, Illinois 62220-3102 - Phone: (618)235-3600 - Fax: (618)235-6349 * 

ANALYSIS REPORT 
ARIZONA-AMERICAN WATER COMPANY PROCESS Date of Report: 06/22/05 

Certfification Number: AZ 0068 PV DISTRICT 
P.O. BOX 158 pws ID: AZO407056 
SCOTTSDALE AZ 85252 County MARICOPA 

Send Report to: L. BERRY 
LAB DOCUMENT 

Report  Sum 
_ _  - 

Received Date: 0611 6105 
Recewed Time: 09:04 

Received Temp: 13 "C 
I - . - - - ___ 
Disclosures: 
Results are at or above the reporting limit for the following analytes: 

No deviations from the method criteria were noted unless listed below. 
P--cess Sample - Analytets) is(are) not acceptable for compliance purposes. 

ARSENIC 

. . -- - - __ 
Report Details 

Sample Number: '331514 Sam& Status: REPORT QUEUE 

ARSENIC 

Qualifier State Reporting 
Code Method Code MCL Limit Result Unit Analyst Analysis Date I Time 

2008R5.4 1005 0.05 0.001 0.014 mgA CR 06/17/05 15'36 
d 

Note: This report may not be reproduced, except infuU, without written approvalfrom American Water Works Service Co , Inc. 

Prepared By: Documentation Department 
Reviewed By: QNQC Review 

If  you have any questions, please don't hesitate to call the Laboratory Director at (61 8) 235-3600. 

Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Sample: CJ31514 

d g  1 1  05060065 1 /A I Seebackofpageforexplanationoftermsused. Page I of I 
COG AN0 REPORT NUMBER 

AzAW0003 86 



------I '7 COLLECTED c6/14/05 - j 

American Water Works Service Company, Inc. 
Quality Control and Research Laboratory - 11 15 South lllinois Street 

Belleville, Illinois 62220-31 02 - Phone: (61 €9235-3600 - Fax: (61 8)235-6349 .Z 

ANALYSIS REPORT 
ARIZONA-AMERICAN WATER COMPANY 

PV DISTRICT 
P.O. BOX 158 
SCOlTSDALE AZ 85252 

PROCESS Date of Report- 06/22/05 
Certfiftcation Number. AZ 0068 

PWS ID A20407056 
County: MARICOPA 

Send Report to: L. BERRY 
LAB DOCUMENT 

Report  Summary 
- - - .- -- . ._ . - .__ 1 Location: PVWELLIZ Collection Date: 06/14/05 Received Date. 06/16/05 

Sample Type RAW Coilection-fime: 09:55 Received Time 09.04 
Sampler: L.BERRY Received Temp 13'C 

Disclosures: 
Results are at or above the reporting limit for the following analytes: 

ARSENIC 
N o  deviations from the method criteria were noted unless listed below. 
Prppess Sample - Analyte(s) is(are) not acceptable for compliance purposes. 

I_--__-__ -_ 
Report Details 

Sample Status REPORT QUEUE 
e 

Sarnole Number: CJ31512 

ARSENIC 

Qualifier State Reporting 
Code Method Code MCL . Limit Result Unit Analyst Analysis DateITime 

200.8R5.4 1005 0.05 0.001 0.011 mgll CR 06/17/05 15:30 
rre*k 

Note: This report may not be reproduced, except infull, without written approvalfrom American Water Works Service Co., Inc. 
If you have any questions, concerning this report, please don't hesitate to call the Laboratory Director at (61 8) 235-3600. 

Prepared By: Documentation Depa 
Reviewed By: QNQC Review @rs Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Sample: c ~ 3 1 5 1 2  

05060063 See back of page for explanation of terms used Page 1 of 1 
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PVWELL 14 I t  -7 pi67i47K-J . __ 

Quality Control and Research Laboratory - 11 15 South Illinois Street 
Belleville, Illinois 62220-3102 - Phone: (61 8)235-3600 - Fax: (618)235-6349 

ANALYSiS REPORT 
ARIZONA-AMERICAN WATER COMPANY PROCESS Date of Report 06/22/05 

Certfification Number: ,q 0068 PV DISTRICT 
P O  BOX 158 pws ID: A20407056 
SCOTTSDALE AZ 85252 County: MARICOPA 

Send Report lo: L. BERRY 
LAB DOCUMENT 

Report Summary 

Location. PVWELL 14 

Sampler: L BERRY 
Sample Type RAW 

Collection Date: 06/14/05 Received Date. 06/16/05 
CollectlonTime: IO:  10 Received Time: 09:04 

Received Temp: 13 "C 

Disclosures: 
Results are at or above the reporting limit for the following analytes: 

ARSENIC 
No deviations from the method criteria were noted unless listed below. 

-ess Sample - Analyte(s) is(are) not acceptable for compliance purposes. 
- . - 0 Report Details 

Sample Status. REPORT QUEUE Sample Number: CJ31.575 

Qualifier State Reporting 
Code Method MCL Limit Result Unit Analyst Analysis Date I Time 

ARSENIC 200.8R5.4' 1005 0.05 0.001 0.011 mg/l CR 06/27/05 15 39 
-==sa 

Note: This report may not be reproduced, except in full, without written approvalfrom American Water Works Service Co., Inc. 
Ifyou have any questions, concerning this repofi, please don't hesitate to call the Laboratory Director at (61 8) 235-3600. 

Prepared By: Documentation D e p a r t m e n t p  
P-viewed By: QAIQC Review a! Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Sample: CJ31515 

Page 1 of 1 Aj See back of page for explanation of terms used. 
I 
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ANALYSIS REPORT 
ARIZONA-AMERICAN WATER COMPANY 

PV DISTRICT 
P.O. BOX 150 
SCOTTSDALE A2 05252 

PROCESS Date of Report: 06/28/05 
Cerlffiication Number: AZ 0068 

f'ws 10. A20407056 
County: MARICOPA 

Send Report to: L. BERRY 
LAB DOCUMENT 

Report Summary 
- - - __ . . - . . -_ .- - 

Location: PVWELL I5 Collection Date: 06/14/05 Received Dale: 06/16/05 
Sample Type RAW CollectionTime: 10:30 Received Time' 09:04 

Sampler: LBERRY Received Temp: 13'C 
- 

Disc 10s u res : 
Results are at or above the reporting limit for the following analytes: 

N o  deviations from the method criteria were noted unless listed below. 
Process Sample - Analytefs) is(are) not acceptable for compliance purposes. 

ARSENIC 

0 Report Details 

Sample Number: CJ37577 Sample Sfatus: REPORT QUEUE 

ARSENIC 

Qualifier State Reporting 
Code Method Code MCL Limit Result Unit Analyst Analysis Dale I Time 

200.8~5.4 io05 0.05 o.001 0.009 mg/l SK 06/23/05 1602 + 

' Note: This report may not be reproduced. except in full, without written approvalfrom American Water Works Service Co., Inc. 
If you have any questions, concerning this report, please don't hesitate to call the Laboratory Director at (61 8) 235-3600. I 

Prepared By: Documentation 
Reviewed By: QNQC Review 

. J  -. I AZ 1 
U 5 U 6 U U 6 8  0 1 I COC AND REPORT NUMBER I 

Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Sample: cJ31517 

Page 1 of 1 See back of page for explanation of terms used. 
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COLLECTED 

Belleville, Illinois 62220-3102 - Phone: (618)235-3600 - Fax- (616)235-6349 

I ARIZONA-AMERICAN WATER COMPANY PROCESS Date of Report. 06/22/05 
Certfification Number. AZ 0068 PV DISTRICT 

P.O. BOX 158 pws ID: AZO407056 
SCOTTSDALE AZ 85252 County MARICOPA 

ANALYSES REPORT 

Send Report to: t. BERRY 
LAB DOCUMENT 

Report Summary 
__-- 

1 Location. PVWELLI7 Collection Date: 06/14/05 Received Date. 06/16/05 
Received Time. 09 04 

Sampler: L BERRY Received Temp 13 'C 
Sample Type RAW CollectionTime: 09.40 

___ ._ - _ _ _ _  ___ 

Disclosures: 
Results are at or above the reporting limit for the following analytes: 

N o  deviations from the method criteria were noted unless listed below. 
ARSENIC 

rocess Sample - Analyte(s) is(are) not acceptable for compliance purposes. -- __ ._ 
Report Details 

SampIe Status: REPORT QUEUE 

4 
SamoIe Number CJ31510 

Qualifier State Reporting 
Code Method MCL Limit Result Unit Analyst Analysis Date I Time 

ARSENIC 200.8R54 1005 0.05 0.001 0.010 mgll CR 06/17/05 15.24 
raeio 

Noie: This report may not be reproduced, except in full, withour written approval from American Water Works Service CO., Inc. 
If you have any questions, concerning this r:p:rt, please don't hesitate to call the Laboratory Director at (61 8) 235-3600. 

Prepared By: Documentation Department% 
Reviewed By: Q N Q C  Review Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Sample: CJ31510 &] 'z a See back of page for explanation of terms used. Page 1 of 1 
COC AND REPORT NUMBER 

AZAW000390 



~ 6 / 1 4 / 0 5  1 R?iW 7 

Quality Control and Research Laboratory - 1115 South Illinois Street 
Belleville, Illinois 62220-3102 - Phone: (61 8)235-3600 - Fax: (618)235-6349 

ANALYSIS REPOW 
ARIZONA-AMERICAN WATER COMPANY 

PV DISTRICT 
P.O. BOX 158 
SCOTTSDALEAZ 85252 , 

PROCESS' Date of Report: 06/28/05 
Certfihcalion Number: AZ 0068 

pws ID: A20407056 
County: MARICOPA 

Send Report to: L BERRY 
LAB DOCUMENT 

Report Summary 
- - - - - . - 

Location: PVWELL PCX-1 Collection Date: 06/14/05 Received Dale: 06/16/05 

Sampler. L.BERRY Received Temp 13 'C 
Sample Type RAW CollectionTime: 10'45 Received Time. 09.04 

__-_ -- - 
Disci os u res: 
Results are at or above the reporting limit for the following analytes: 

No deviations from the method criteria were noted unless listed below. 
ARSENIC 

-?cess Sample - Analyte(s) is(are) not acceptable for compliance purposes. 
~~ 

Report  Details 
Samp/e Numberr CJ3f518 Samole Status: REPORT QUEUE 

ARSENIC 

Qualifier State Reporting 
Code Method Code MCL Limit Result Unit Analyst Analysis Date I Time 

200.8R5.4 1005 0.05 0 001 0.008 mg!l SK 06/23/05 16.05 
Be=A 

, .. 

Noie: This report may not be reproduced. except in full, without written approvalfrom American Water W o r k  Service Co., Inc. 
If you have any questions, concerning this report, please don't hesitate to call the Laboratory Director at (61 8) 235-3600. 

Prepared By: Documentation D artment $@ 
anviewed By: QNQC Review (&w 

05060069 
COC AN0 REPORT NUMBER 

cd Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Sample: CJ31518 

Page 1 of 1 See back of page for explanation of terms used. 
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American Water Works Service Company, Inc. -,<kk*i&+fi 
' 2  P 

f, 
-4 Quality Control and Research Laboratory - 11 15 South Illinois Street 0- 

Belleville, lllinois 62220-3102 - Phone: (618)235-3600 - Fax: (618)235-6349 a BbIa 

ARIZONA-AMERICAN WATER COMPANY PROCESS Date of Report. 06/22/05 
Certfification Number: ow8 PV DISTRICT 

P.O. BOX 158 p w s  ID A20407056 
SCOTTSDALE A 2  85252 County: MARICOPA 

Send Report to. L. BERRY 
LAB DOCUMENT 

Report Summary 
.- .- . -- -. __ . __ 

1 Location: PVPOE4 Collection Date: 06114105 Received Date: OW16105 
Sample Type EFF CollectionTirne: 1O:OO Received Time: .09'04 

Sampler: L.BERRY Received Temp: 13°C 
. - . ____ - __ __ - 

Disclosures: 
Results are at or above the reporting limit for the following analytes: 

go deviations from the method criteria were noted unless listed below. 
Process Sample - Analytefs) is(are) not acceptable for compliance purposes. 

ARSENIC 

- - ._ . . - - - - - __ - 
Report Details 

Sample Status. REPORT QUEUE 

e -  
Sample Number; CJ31573 

ARSENIC 

Qualifier State Reporting 
Code Method Code MCL Limit Result Unit Analyst Analysis Date / Time 

200.8R5.4 1005 0.05 0.001 0.013 mgfl CR 06/17/05 15.33 

Note: This report may not be reproduced, except in full, without written approvalfrom American Water Works Service Co., Inc. 
l fyou  have any questions, concerning please don't hesitate to call the Laboratory Director at (618) 235-3600. 

Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Samplez C 531 51 3 

Page 1 of 1 

MAW000392 



-- 

Quality Control and Research Laboratory - 11 15 South Illinois Street 
Belleville, Illinois 62220-3102 - Phone: (618)235-3600 - Fax: (618)235-6349 

ANALYSIS REPORT 
ARIZONA-AMERICAN WATER COMPANY PROCESS Date of Report: 06/28/05 

Certfification Number: AZ 0068 PV DISTRICT 
P 0. BOX 158 p w s  ID A20407056 
SCOTTSDALE A 2  85252 COUntY: MARCOPA 

Send Report to: L. BERRY 
LAB DOCUMENT 

Report Summary 
-- - . - -- -_ - .  - 

Collection Date: 06/14/05 Received Date: 06/16/05 
Sample Type EFF Collectionllrne: 10:35 Received Time: 09:04 

Sampler: L.BERRY Received Temp. 13°C 
___. 

Disclosures: 
Results are at or above the reporting limit for the following analytes: 

N o  deviations from the method criteria were noted unless listed below. 
Process Sample - Analyte(s) is(are) not acceptable for compliance purposes. 

ARSENIC 

- .___. -- . -__ - .. . ___ 
Report Details 

Sample Number CJ31576 Sample Status’ REPORT QUEUE 

ARSENIC 

Qualifier State Reporting 
Code Method Code MCL Limit Result Unit Analyst Analysis Date I Time 

200.8R5.4 1005 0.05 0 001 0008 mgll SK 06/23/05 15:59 - 

Note: This report may not be reproduced, except in full, withouf written approvaIfrom American Water Works Service Co , Inc. 
If you have any questions, concerning this report, please don’t hesitate to call the Laboratory Director at (61 8) 235-3600. \ 

Reviewed By: QNQC Review 
Prepared By: Documentation 

Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Sample: CJ31516 

Page 1 of I 

AZAW000393 
J 

See back of page for explanation of terms used. 



ANALYSIS REPORT 
ARIZONA-AMERICAN WATER COMPANY PROCESS Date of Report- 06/22/05 
PV DISTRICT Certfification Number: AZ 0068 

pws ID‘ AZO407056 P.O. BOX 158 

SCOTTSDALE A2 85252 County’ MARICOPA 

Send Report to. L. BERRY 
LAB DOCUMENT 

Report Summary 

1 _.__ - 
Collection Date: 06/14/05 Received Date: 06/16/05 

Sample Type EFF CollectionTime. 09:45 Received Time. 0904 
Sampler: L.BERRY Received Temp. 13°C 1 - ___ - - 

Disc! os u res: 
Results are at or above the reporting limit for the following analytes: 

No deviations from the method criteria were noted unless listed below. 
ARSENIC 

Sample - Analyte(s) isfare) not acceptable for compliance purposes. 
-- -__ . - 

Report Details 

SamDle Number CJ31511 Samole Status REPORT QUEUE 

Qualifier State Reporting ~ 

Code Method =Ode MCL Result Unit Analyst Analysis Date I Time 

ARSENIC 200.8R5.4 1005 0.05 0.001 0013 mgll CR 06/17/05 15.27 - 

Note: This report may not be reproduced, except in full, without written approvalfrom American Water Works Service Co., Inc. 
If you have any questions, concerning this 

Prepared By: Documentation 
Reviewed By: QNQC Review 

please don’t hesitate to call the Laboratory Director at (6 18) 235-3600. 

Finalized By: Cheryl D. Norton, Laboratory Director 

Starting Sample: C 53151 1 

05060062 See back of page for explanation of terms used. Page 1 of t 
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a 
Via Certified Mail Legal 

Ms. Kirsten Kueffner Name 

Trustee, Fax 
Phone 

Kirsten K. Kueffner Family Living Trust E-Mail 

16658 N 106th Way 
Scottsdale AZ 85255 

January 25,2005 

Property Encroachment 

Dear Ms. Kueffner: 

Arizona i 

%s American Water 

Craig A. Marks 
(623) 4 4 5 - 2 4 4 2  
( 6 2 3 )  4 4 5 - 2 4 5 1  
Craig.Marks@amwater. 
corn 

i 

The Trust is the registered owner of Parcel No. 174-13-005, at 6207 N. Miller Road, 
Scottsdale, AZ 85250. We believe that for a number of years, building material from 
Kueffner Contracting has been stored on adjoining Parcel No. 174-13-934, at 6215 
N. Miller Road-and possibly on Parcel Nos. 174-13-931 and 174-13-932 to the 
north of Parcel No. 174-1 3-934-all of which belong to the Arizona American Water 
Company. Arizona American has never granted permission for this practice. 

As you know, in order to comply with the Federal mandate governing water quality 
standards, Arizona American will soon begin construction of an arsenic-removal 
facility on this site. Arizona American therefore requests that you remove all material 
from this property by March 1,2005. Any material not removed by this date will be 
disposed of at the company's discretion. 

Very truly yours, 

0 
Craig A. Marks 

a 

Arizona American Water 

101 Corporate Center 
19820 N. 7'h Street - 
Suite 201 
Phoenix, Arizona 85024 
USA 

T +1 623 445 2400 
F +1 623 445 2451 1 
I www amwater.com 

5 RWE GROUP 

http://amwater.com
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- AMENCAN WATER . 
0 -  

ARSENIC REMOVAL FACILITY 

USE PERMIT APPLICATION 

FILED: October 28,2004 
. .  

REVISED: 
REVISED: 
REVISED: 

PC HEARING DATE: 

CC HEARING DATE: 

hcwncnt9 MAW000 162 



b ' " ,  

USE PERMIT APPLICATION LIST 

SCHEDULE A MEETING WITH YOUR PROJECT COORDINATOR BEFORE 
SUBMITTING APPLICATION. 

This Application list h a s  been prepared to assist you in submitting a complete and successful 
application to €he City of Scottsdale. At the required pre-applicatioq meeting, a Project Coordinator will 
check off the items on this Application List that are required with your submission. Please call 4813- 
312-7000 if you have any questions concerning this application and to schedule y 
meeting. 

COMPLETED APPLICATION FORM (form provided) . 
. L 2. 

LETT'ER OF 
appjication form) 

owner(s) if the property owner did not sign the 

CURRENT TITLE REPORT: 8-112- x I i n  - I COPY 

A) 
B) Must show current owner 
C) 

Not older than 30 days 

Include Schedule A and Schedule B 
Dj Commitment of Titie is not acceptable 

/6 LEGAL DESCRIPTION: 
/ *  8-112" x 11" - 2copies 

?/ /. PROJECT NARRATIVE (- 

PROVIDE ACOMBINED CONTEXT AERIAL AND CONTEXT SITE PLAN: 
Full size - 2 copies 

AERIAL SHALL NOT BE MORE THAN' 1 YEAR OLD AND SHALL INCLUDE AN 
OVERLAY OF THE SITE PLAN showing lot lines, tracts, easements, street locations 
/names and surrounding zoning for a radius from the site of: 

J 8. 
I l " x 1 7 "  - I copy. 

1 mile 
other _. 

MAW000163 



7/20/04 
PAGE 2 

1 . 

Show've proposed site plan in relation to surrounding development including the following: 
A )  

2) 
3) 
4) 
5) 

Building footprints and other site improvements such as drives, parking areas, 
site walls Jindicate heieht of buildines and site walls) 
Label surrounding zoning and land uses; 
Streets including sidewalks, and any surrounding driveways or intersections; 
Show bike paths and trails; and 
Development plans approved by the Development Review Board during the past 
year that have not been constructed. (Approved plans are available at the 
Scattsdaie Records Division at 7447 E. Indian School Road, Suite 105). 

EXISTING CONDITIONS PHOTO EXHIBIT: PROVIDE PHOTOS MOUNTED OR PRINTED 
ON 8-1/2"x11" PAPER - FOR INCLUSION IN THE PACKETS. Printed digital photos are OK. 

0 

0 

Provide 1 color originalset ;irr) ' : -, - 

Photos mounted on cardboard, foamboard, particlebaard, posterboard or other material 
will not be accepted. 
See attached Existine Conditions Photo Exhibit graphic showing required photograph 
locations and numbers. 

ASSESSOR'S MAP (obtain from Records) identifying parcel(s); project location is to be 

&+g?+E- d+f.ee\ clearlv marked: 
8-1/2" x 11" - 2copies 

SITE LOCATION MAP (quality suitable for reproduction - sample attached) 

NEIGHBORHOOD INVOLVEMENT (see attached packet for requirements) 
b m E J 6  -w-& r /  12. 

13. SCHOOL DISTRICT NOTIFICATION: map attached (see attached Community Input 

Certificate of No Effect I Approval Application Form (provided) 
2. Archaeology Survey and Report - 3 copies $aL &w+ 
3. Archaeology 'Records Check' Report Only - 3 copies 
4. Copies of Previous Archeological Research - I copy 

16. HISTORIC PROPERTY. (existing or potential historic property) 

I. Narrative describing proposal to preserve the historic character or 
compliance with property's existing Historic Preservation Plan. 

17. COMPLETED AIRPORT COMMUNICATION FORM: Your property is located within the 
vicinity of the Scottsdale Municipal Airport (within 20,000 foot radius of the runway; 
information packet provided) 

SITE POSTING REQUIREMENTS and AFFIDAVIT Decal provided. 

PLAN SIZE Full Size - Minimum = 24" x 36" Maximum = 30" x 42" 
Full size must be folded to specifications - see attached instructions 

MAW000 164 

_I 



USE PERMIT PPLICAT N LIST 7120/04 
CASE a 3  &A- mf PAGE 3 

'\ PART II - MUIRED P ~ N S  8 RELATED DATA 
/ . .  

SITE PLAN (include all existing or approved site plan data on all adjacent property within I00 
feet of the site - see attached S' Plan Submittal requirements list): 

J 1. 
Full size - k o p i e s  I 

Digital 
1l"x 17" - 1 copy 

- 1 copy (See Digital Submittal Plan Requirements) -e P 

J 2 .  : 
3. 

4. 

SITE PLAN WORKSHEET: including calculations (sample attached) 

FLOOR PLANS: (The following building code data shall be  included: occupancy group(s); 
type of construction; floor area, height and number of stories, occupant load. The preceding data shall be 
determined n accordance with the currently adopted edition of the Uniform Building Code.) 

Full size - I copy 

FuH size - I copy 
I T  x 17" - l c o p y  

Full size - I copy 

Full size - I copy 
- I copy 

Full size - I copy 
11" x 17" - I copy 

. 8. CORPORATE IMAGE FEATURES 

Digital - 1 copy (See Digital Submittal Plan Requirements) 
5. FLOOR PLAN WORKSHEET: (including calculations) 

~ / 6 .  ELEVATIONS: &r'@mfi 
11" x 17" 
Digital - I copy (See Digital Submittal Plan Requirements) 

CONCEPTUAL LANDSCAPING PLAN: ,-d 
A 9. LIGHTING DETAILS AND CUT SHEETS: 

PHOTOMETRIC ANALYSIS with horizontal foot candle diagram 

LIGHTING SITE PLAN, include all lighting (free standing, building mounted, canopy, 
landscaping, etc.) 

TRAFFIC IMPACT STUDY (Refer to Guidelines) - 
PARKING STUDY - 3 copies 
TRIP GENERATION COMPARISON - 3 copies 

. Full size - 1 COPY 

Full size - 1 copy 

Full size - I copy 

2 
3 copies 

/.x/ PARKING MASTER PLAN: 3 copies (required for reduction of ordinance requirements) 

/ 16. DRAINAGE REPORT: See Sec. 2-202 of the City's Desion Standards & Policies Manual for ' 
specific submittal and content requirements. The report shall be bound (3 ring, GBC or coil 
wire, no staples) with card stock front and back covers, and must include all required exhibits, 
full color aerial/topo maps and preliminary grading and drainage plans. Full size planslmaps 
shall b e  folded and contained in pockets. 

- 2. copies of the Drainage Report including full size planslmaps 
in pockets - I copy (See Digital Submittal Plan Requirements) 

8-112" x 11" 

Digital 

PLAN SIZE * Full Size - Minimum = 24" x 36" Maximum = 30" x 42" 
Full size must be  folded to specifications - see attached instructions 

AZAWOOO 165 
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7/20/04 
PAGE 4 

Plandog & Development Services will not process project applications until the Drainage 
Repod contains sufficient information in detail, scale and claritv for review. 

~ 

NOTICE - DRAINAGE REQUIREMENTS 
Be advised that obtaining these permits or providing the Special tnspection Checklists and 

Certificate of Special Inspection of Drainage Facilities may be a lengthy process and 
may affect the timinq of vour project. 

SECTION 404 PERMITS. Prior to  issuance of any City permits, developers must submit the City of 
Scottsdale Section 404 Certification Form. 

NPDES. A NPDES Notice of Intent and Storm Water Pollution Prevention Plan may be required ( see  
DSPM Guidelines). 

SPECIAL INSPECTIONS AND CERTIFICATION. Prior to t h e  issuance of Certificates of Occupancy 
andlor Letters of Acceptance by the  Inspection Services Division, the developer, at its expense,  shall 
submit the Certificate of Special lnspection of Drainage Facilities, Certificate of Compliance and all 
special tnspection Checklists required by the  Project Quality/Compliance Div. 

17, ESL ADDENDUM (refer to Guidelines) - 2 copies (forms provided) 

/ A * .  OTHER , 0% &fifiCT Lik-4- d - c  
(/&J M G m  015 4- &(S* 47v9 OA-M-#m& 

I 
. .  

PART 111- SUBMITTAL REQUIRMENTS AFTER HEARING DATE DETERMINED f-Gb.-. d3Azke8. 
a '  

- NOTE: EACH CHECKED ITEM INDICATED BELOW REQUIRES THE FOLLOWING NUMBER OF 
COPIES: 11" x 17" - 16 COLOR COPIES STAPLED IN SETS (A set  consists of one  of each 

required 1 1 "xl7") 
8 1/ x 11" - 2 color or black and white copies 7 A. Context aerial and confed site plan 

B. Site plan 
,-/ C. Fioorplans 

D. Elevations -f" E. Landscape plans 
F. Other 

r 5 
PROJECT COORDINATOR 

I 
DATE 

PLAN SIZE Full Size - Minimum = 24" x 36" Maximum = 30" x 42" 
Full size must b e  folded to specifications - see attached instructions AZAWOOO166 
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c r Project Application 0 
S Skhedule a meeting with your project coordinator before submitting your application. 

Case  Type: 0 General Plan Amendment 0 Rezoning 0 Preliminary Plat 
Use Permit Development Review 0 Master Sign Program 
Land Division 0 Variance Abandonment 

a Text Amendment d Other: 

Project Name: PV A r s e n i c  rZemova1 FacilA&gciated Case(s): N/A ' 

Project Address: 6 2 1  5 N .  M i l l e r  Road. Scottsdale, AZ 85250 

Current Zoning DistridRl- 4 3 6 SC HP 
Request: 

- Parcel Number(s): 1 7 4 - 3 1  I 3 2  I 3 4  I 3auarter 

U s e  pe rmi t  f o r  a p u b l i c ' u t i l l t Y / o p e r a t i o n  of an arsenic r e m o v a l  
f a c i l i t y  and chanqe of a legally non-conforming use. 

Architect Contact: Nixhael W1 1 'LIS Engineer Contact R o b e r t  M c C a n d l e s s  

CornpanyfJi chael W i  llis A r c h i t e c t s  

. .  
Eamon Williams A s s o c .  

Fax: 6 0 2- 2 6 5- 5 6 3 2 

Applicant Contact John Y * B e r r v / J o e  Go f o r t h  C o r n p a n y : B e u s h e r t  P T s T C  
~ - ~ ~ i k  jberryqbeusqilbert . corn phone: 4 8b- 4 29 - 3 0 0 3 F ~ X :  4 8 0- 4 2 9- 3 10 0 

Address: 

4 C o o r d i n a t o r  Signature: E-maii: @ScottsdaleAZ.aov Phone: 480-31 2-- 

CP-APP 

a 
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REPORT 
OF 

RECORD TITLE 

NO. 103046-00 

Definitions: 

A s  used in this Report, the following terms have the following meanings: 

"Addressee": 

"Company": 

"Land": 

"Public records" 

the person or entity described. by the Company as the Addressee on Schedule A of this Report; 

Title Facts & Agency, Inc., an Arizona corporation; 

the land described or referred to in Schedule A of this Report; 

those records which under State law documents must be recorded in order to impart 
constructive notice to purchasers for value and without knowledge. 

IBJECT TO THE TERMS AND LIMITATION OF LIABILITY CONTAINED ON THE REVERSE SIDE HEREOF AND AGREED 
J BY ADDRESSEE BY THE ACCEPTANCE AND USE OF THIS REPORT, THE COMPANY HEREBY REPORTS THE 

FOLLOWING TO THE ADDRESSEE: 

The Company has caused to be examined those items of public record shown in the title plant indices of the issuing 
Company that affect the title to the land described in Schedule A herein and sets forth under Schedule B herein those 
matters found to be pertinent to said land. No attempt has been made to report on the possible defects in the title to 
said land not shown by the public records but which could affect the title to said land. 

President 

AZAWOOO169 700 W. Campbell Ave., Phoenix, AZ 85013 -- 602.265.8622 
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RE: Arizona-American Water Co. 

ADDENDUM. 
Attached to and forming a part of 

Report No. 103046-00 

issued by 

Title Facts & Agency, Inc. 

The referenced report is hereby amended as to the following particulars and none other: 

The Effective Date of said Report is hereby changed to: October 13, 2004. 

All other matters set forth in said report remain unchanged. 

Date: October 22,2004 

Title Facts &Agency, Inc. 
n 

By: 
President 

Title Facts &Agency 700 W. Campbell Ave., Suite 15, Phoenix, AZ 85013-2691 (602) 265-8622 Fax (602) 265-8712 

MAW0001 70 
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Schedule A 
a- 

- 

Report No. 103046-00 

1. Addressee: 

Damon S. Williams Associates, Inc. 
2355 E.Camelback Rd., Ste 700 
Phoenix, AZ 85016 

Re: Arizona-American Water Co. 

2. Effective Date: 

August 11, 2004 

The estate or interest in the land described herein and which is covered by this report is: 

A fee simple 

3. 

4. The current record owner of the estate or interest in the land is: 

Arizona-American Water Company, an Arizona corporation, which acquired title a s  Paradise Valley 
Water Co., an Arizona corporation a 

5. The land that is the subject of this report is described a s  follows: 

See Exhibit “A“ attached hereto and made a part hereof 
- 

AZAWOOO171 
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Schedule B 

Report No. 103046-00 

1. The following matters appearing in the public records but which are not specifically reported herein: 

(A) Unpatented mining claims; (5) Reservations or exceptions in Patents or in acts authorizing the 
issuance thereof; (c) Water rights, claims or title to water. 

2. 2004Taxes. 

First half due and payable September 1,2004 and delinquent on November 1 of that year; Second half 
payable on or before March 1 of the following year, and delinquent May 1 of the following year. 

Liabilities and Obligations imposed upon said land by reason of its inclusion within the following 
Distrid(s): 

District 

3. 

Salt River Project Agricultural Improvement And Power District and Agricultural 
Improvement Districts. ' East Valley Institute Of Technology 

4. Easement affecting a portion of said land for the purposes stated herein, and incidental purposes; 

For : Electric tines 
Recorded : 06-26-1956 in Docket 1933, page 407 

Easement affecting a portion of said land for the purposes stated herein, and incidental purposes; 

For : Electric lines 
Recorded : 06-26-1956 in Docket 1933, page 408 

Roadway as shown on map recorded in Book 16 of Road Maps, page 19 over the West 40 feet. 

5. e 
6. 

End of Schedule B 

c 
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i' Tax Information 
Report No, 103046-00 

The following information was obtained from the records of the Maricopa County Assessor and Treasurer: 

Parcel No. : 174-13-930 
Year : 2004 

Status 
Full Year : $-0- 

. First Half : -0- 
Second Half : -0- 

Covers : Parcel No. 1 

Parcel No. : 174-13-931 
Year : 2004 

status 
Full Year : $-0- 

First Half : -0- 
Second Half : -0- 

Covers : Parcel No. 2 

Parcel No, 
Year 
Full Year 
Status 

First Half . 
Second Half 

Covers 

Parcel No. 
Year 
Full Year 
Status 

First Half 
Second Half 

Covers 

: 174-13-932 
: 2004 
: $-0- 

: -0- 
: -0- 
: Parcel No. 3 

: 174-13-934 
: 2004 
: $-0-. 

: -0- 
: -0- 
: Parcel No. 4 

Parcel No. ' : 174-13-935 
Year : 2004 

status 
Full Year : $-0- 

First Half : -0- 
Second Half : -0- 

Covers : Parcel No. 5 

! 
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Except the North 1196.25 feet thereof. 

' @  

Report No. 103046-00 

Exhibit "A" 

Parcel No. 1: 
(APN 174-13-930) 

The North 360 feet of that portion of the Northwest quarter of the Southeast quarter of Sedion 11, 
Township 2 North, Range 4 East, of the Gila and Salt River Base and Meridian, Maricopa County, Arizona, 
described as follows: 

Beginning at the Center of said Section 11; 

thence South Oo 26' 41" West, along the North-South mid-section line of said Section 11, 577.50 feet to 
the True Point of Beginning; 

thence continuing South Oo 26' 41'' West, 618.75 feet; 

thence South 8 8 O  55' 0 8  East, 545.77 feet to the West right of way line of the Arizona Canal; 

thence North 14O 23' 50" West, along said West right of way line, 642.02 feet; 

thence North 8 8 O  55' 06" West, 381.34 feet to the  True Point of Beginning. 

Parcel No. 2: 
(APN 174-13-931) 

. That portion of the Northwest quarter of the Southeast quarter of Section 11, Township 2 North, Range 4 
East, of the Gila and Salt River Base and Meridian, Maricopa County, Arizona, described as follows: 

Beginning at the  Center of said Section 11; 

thence South Oo 26' 41" West, along the North-South mid-section line of said Section 11, 1196.25 feet to 
t h e  True Point of Beginning; 

thence South 8 8 O  55' 06" East, 571.36 feet, more or less, to the West right of way line of the Arizona 
Canal; 

thence Northwesterly along said West right of way line of the Arizona Canal, 268 feet, more or less, to 
the Southeast corner of property described in Docket 2535, page 247, records of Maricopa County, 
Arizona; 

' 

thence North 88O 55' 06" West, along the South line of said property, 502 feet, more or less, to a point 
on the West line of the Southeast quarter of said Section 11; 

thence South Oo 26' 41'' west, along said West line, 258.75 feet to the True Point of Beginning. 

Parcel No. 3: 
(APN 174-13-932) 

The Northwest quarter of the Southeast quarter of Section 11, Township 2 North, Range 4 East, of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona, lying West of the Arizona Canal; i 

_- 
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Exhibit "A': 
(Continued) 

Report NO. 103046-00 

Parcel No. 4: 
(APN 174-13-934) 

The Southwest quarter of the Southeast quarter of Section 11, Township 2 North, Range 4 East, of the 
Gila and Salt River Ease and Meridian, Maricopa County, Arizona, lying West of the Arizona Canal; 

Except the South 996 feet; and 

Except beginning 996 feet due North of the Southwest corner of the Southeast quarter of said Section 
11; 

thence due  North 217 feet; 

thence due  East 402 feet; 

thence due  South 217 feet; 

thence due West 402 feet to the Point of Beginning. 

Parcel No. 5: 
(APN 134-13-935) 

That part of the Southwest quarter of the Southeast quarter of Section 11, Township 2 North, Range 4 
East, of the Gila and Salt River Base and Meridian, Maricopa County, Arizona, lying West of the Arizona 
Canal, described as follows: 

Commencing at  the South quarter corner of said Section 11; 

thence North (assumed bearing) along the North-South mid-section line of said Section 11, a distance of 
996.00 feet; . 

thence East 402.00 feet to the True Point of Beginning; 

thence continuing East 248.45 feet to a point, said point being on the High water level of the Arizona 
Canal; 

thence South 10° 39' 40" West, along said High water level, 142.63 feet; 

thence South 22O 06' 20" West, along said High water level, 38.67 feet; 

thence West 207.52 feet; 

thence North 176.00 feet to the True Point of Beginning, 

/ 
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Arizona-American Wafer Company DS VA Paradise Valley Arsenic Removal Facilities 
Project No. 23020203 And Associated Firms 

LEGAL DESCRIPTION 

Parcel No. 1 (APN 174-13-931) 

That portion of the northwest quarter of the southeast quarter of Section 11, Township 2 North, R'ange 4 
East, of the Gila and Salt River Base and Meridian, Maricopa County, Arizona, described as follows: 

Beginning at the center of said Section 11; 

thence south 00" 26' 41" west, along the north-south mid-section line of said Section 11, 1196.25 feet to 
the true point of beginning; 

thence south 88" 55' 06" east, 57 1.36 feet, more or less, to the west right of way line of the Arizona 

_. _.. 
Canal; 

thence northwesterly along said west right of way line of the Arizona Canal, 268 feet, more or less, to 
the southeast comer of property described in Docket 2535, Page 247, Records of Maricopa County, 
Arizona; 

'lence north 88" 55' 06" west, along the south line of said property, 502 feet, more or less, to a point on 
the west line of the southeast quarter of said Section 11; 

thence south 00" 26' 41" west, along said west line, 258.75 feet to the true point of beginning. 

Parcel No. 2 (APN 174-13-932) 

The northwest Quarter of the southeast quarter of Section 11, Township 2 North , Range 4 East, of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona, lying west of the Arizona Canal; 

Except the north 1196.25 feet thereof. 

Parcel No. 3 (APN 174-13-934) 

The Southwest quarter of the Southeast quarter of Section 11, Township 2 North, Range 4 East, of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona, lying West of the Arizona Canal; 

Except the South 996 feet; and. 

Except beginning 996 feet due North of the Southwest comer of the Southeast quarter of said Section 
11; 

thence due North 217 feet; AZAWOOO179 
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Legal Description 10/22/04, Page 2 
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0 .z thence due East 402 feet; 

1 hence due South 217 feet; 

thence due West 402 feet to the Point of Beginning. 

Parcel No. 4 (APN 174-13-935) 

That part of the Southwest quarter of the Southeast quarter of Section 1 I, Township 2 North, Range 4 
East, of the Gila and Salt River Base and Meridian, Maricopa County, Arizona, lying West of the 
Arizona Canal, described as follows: 

Commencing at the South quarter corner of said Section 11; 

thence North (assumed bearing) along h e  North-South mid-section line of said Section 11, a distance of 
996.00 feet; 

thence East 402.00 feet to the True Point of Beginning; 

thence continuing East 248.45 feet to a point, said point being on the High water level of the Arizona 
Canal; 

thence South 10" 39' 40" West, dong said High water level, 142.63 feet; 

0 hence South 22" 06' 20" West, along said High water level, 38.67 feet; 

thence West 207.53 feet; 

thence North 176.00 feet to the True Point of Beginning. 

\ 
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EbS 'A'A Arizona-American Water Company 
Paradise Valley Arsenic Removal Facilities 
Project No. 23020203 And Associated Firms 

PROJECT NARRATIVE 

PROJECT BACKGROUND 
The United States Environmental Protection Agency (USEPA) has lowered the Arsenic Maximum 
Contaminant Level (MCL) from 50 parts per billion (ppb) to 10 ppb. All community water systems, 
such as that operated by Arizona American Water (AAW), are required to comply with the new Arsenic 
standard by January 2006. To comply with the USEPA mandate, AAW proposes to construct a new 

treatment facility using th 
arsenic from groundwater. This faci 
Paradise Valley District. 

SITE DESCRIPTION 
The water supply for AAW's Paradise Valley Di'strict is distributed through the Miller Road Booster 
Station (MRBS), which is located east of Cattletrack Road (Miller Road) and approximately a quarter 
mile north of McDonald Drive. The MRBS site is the proposed location for the Paradise Valley 

remove naturally occurring 
ater used to supply AAW's 

facilities. The site, owned by AAW, consists of five parcels that comprise 
and. Additional detail on these parcels is summarized below: 

ParceI Parcel No. Address Parcel Size, Current Proposed 
' I d e T  sf Zoning Zoning 

174-13-931 6237 N. Miller Road 134,992 R1-43 NoChange 
174-13-932 6223 N. Miller Road 69,696 R1-43 NoChange 

3 174-13-934 ' 6215 N. Miller Road 101,495 R1-43 I-iP No Change 
4 174-13-935 6195 N, Miller Road 39,204 R1-43 HP NO Change 

The Paradise Valley Arsenic Removal Facility (PVARF) will be situated on the south side of the 
property (Parcel 2, Parcel 3, Parcel 4, and a portion of Parcel 1) and will be constructed over 
approximately 5 acres of the site. 

The groundwater for this district is provided by seven wells: three of which are located on the M R B S  
property and the remaining wells are located within 2-miles of the site. The groundwater from these 
seven wells will be treated at this site with provisions for the addition of another well in the future. The 
facilities necessary for treatment, storage and distribution of water include new filtration vessels, 
treatment chemical storage and feed facilities, backwash clarification structures, finished water 

. 

g; 
h 

COMMUNITY INVOLVEMENT 
AAW has involved the surrounding community in the planning for this project by holding one-on-one 
meeting with the adjacent property owners and an Open House meeting. Two one-on-one meetings 

meeting. The attendees of these meetings did not voice opposition to the project They did however 
)were held with a total of five neighborhood participants. Four citizens attended the Open House 

U : \ ~ R O I K ~ T ~ \ ~ ~ ~ ~ W  ~ MWC b n i c  Water Trcamnt S w m  parade Valley\o4PcrmiuW.Ot COSUx h u h ~  N a r n t i ~ c v 3 . d ~  

DSWA - 2355 East Camelback Road, Suite 700 Phoenix, AZ 85016 Phone 602/265-5400 FAX 602/265-5632 
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Use Permit Application - Project Narrative 10I2U04, Page 2 

* indicate the importance of The neighbors also stated 

he outcome of these m e b g s  is detailed in the Citizen Notification and Public Involvement Report 
included with this Rezoning Application. AAW plans to hold an additional Open House meeting prior 
to the Planning and Zoning Commission Hearing. 

PROJECT AESTHETICS 
During the public involvement meetings, the citizens indicated various issues of importance regarding 
the PVARF that they would like to have considered during the facility design. These issues included 
impacts on the surrounding community due to noise, odor, traffic and architecture. Each item is 
discussed in detail in the following paragraphs. 

r.--zspecific considerations Which are discussed in the meeting notes and addressed under Project Aesthetics. 
'' 

The required setbacks will be provided from the front, side and rear property boundaries in accordance 
with the R1-43 zoning requirements (front = 40 feet from property line, side = 20 feet, and rear = 35 

location of the Customer Service Center located al 
60 feet from the property line providing a total fro 

, the well and distributive pumps along with associated valves and instrumentation at the 
ocate everal neighbors 
at the ties should have 

community. The proposed PVARF will provide which will address the 
- + noise impacts expressed by the neighbors. 

ation process used to remove arsenic from the groundwater does not generate odor as a 
produce gases under high temperature 

This information was discussed with the conditions will 

Cattletrack Road (Miller Road alignment) is classified as a minor collector between McDonald Drive 
and Lincoln Drive. It is not identified as a major street on the City's Streets Master Plan. Cattletrack 
consists of two lanes, one lane in each direction. The intersection of Cattletrack and McDonald Drive 
has a traffic signal. 

A traffic study conducted by Scottsdale Engineering & Associates, Inc. indicated that the daily traffic 
volume along Cattletrack Road (Miller Road alignment) was 1,836 vehicles. The average speed of the 
vehicles measured was 33 miles per hour (mph); the 85" percentile speed was 40 mph. The study 
indicates that these volumes and speeds are consistent with a local collector street. Typically, minor 
collector streets are designed to accommodate traffic volumes of at least 5,000 vehicles per day. There 
are residential driveways along Cattletrack which are limited in number due to the large lot sizes present 
in this area. 

MAW0001 82 
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Use Permit Application - Project Narrative 10i2U04, Page 3 

41day 

llweek 

l/month 

lant Operators 

5 Single Unit Truck 80.0 4.0 

WB-50 0.14 

WB-50 f:,& 0.04 . 

I 

2Olday 5 Passenger 400.0 20.0 

4iday 7 Passenger 112.0 4.0 

- 
- 

- 
0.07 Umonth WB-50 

31month WB-50 0.11 
@4i 

IDistribution Crews 

ISolids Hauling 

]Chemical Delivery Polymer I Umonth I . I SingleUnitTruck 1 1 I 0.04 I 

A WB-50 vehicle (large semi-trailer combination) will be used for the turning radii and geometric layout 
of plant drives. Plant drives will be 20 feet wide and paved with asphaltic concrete except in the 
chemical unloading area, which will be concrete. Turning radii will be a minimum of 25 feet on the 
inside. . 

LRCHITECTURE a The AAW property is located within an area that maintains a rural character with lots of 35,000 square 
feet or greater and large setbacks. The properties to the south provide a meandering pedestrian pathway 
along the street frontage. 

The character of the surrounding community will be taken into consideration during the design the 
buildings and facility fencing to create an environment that interacts with the surrounding community. 
The outcome of the neighborhood meetings indicated that the facility should maintain a rural character, 
and the materials of construction should mirror the color and consistency found in the area. AAW has 
subcontracted Michael Willis Architects to design the buildings and surrounding fence. MWA is 
participating in the community involvement process to understand and incorporate the architectural 
needs of this community. 

The facility will be setback from the roadway to allow for the open space along the street frontage to be 
maintained. Although the facility will be fenced, the fence will also be setback from Cattletrack. In 
addition, the fence design will provide variations in materials of construction and landscaping to blend 
this structure with the surrounding properties. 

McCloskey Peltz will act as the Landscape Architect for the project and are also involved in the public 
involvement process. There are many large mesquite trees on the eastern boundary of the project site 
that AAW will maintain through the construction process. 

- 
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Arizona-American Water 
Paradise Vallev Arsenic Removal Facilities DS VA 

- . . _ _  cr wmyaiy . Project NO. 23620203 And Associated Firms 

USE PERMIT NARRATIVE 

PROJECT BACKGROUND 
The United States Environmental Protection Agency (USEPA) has lowered the Arsenic Maximum 
Contaminant Level (MCL) from 50 parts per billion (ppb) to 10 ppb. All community water systems, 
such as that operated by Arizona American Water (AAW) in their Paradise Valley District, are required 
to comply with the new Arsenic standard by January 2006. To comply with the USEPA mandate, AAW 
proposes to construct a new 19.3 mgd treatment facility using the coagulation-fdtration process to 
remove naturally occurring arsenic from groundwater. This facility will be used to treat groundwater 
used to supply AAW's Paradise Valley District. 

The water supply for A A W s  Paradise Valley District is distributed through the Milles Road Booster 
Station (MRBS), which is located east of Cattletrack Road (Miller Road) and approximately a quarter 
mile north of McDonald Drive. The MRBS site is the proposed location for the Paradise Valley 
District's arsenic removal facilities. The site, owned by AAW, consists of five parcels that comprise 
approximately 8 acres of land. Additional detail on these parcels is summarized below: 

Parcel Parcel No. Address Parcel Size, Current Proposed 
Identifier sf Zoning Zoning 

174-13-931 6237 N. Miller Road 134,992 R1-43 NoChange 
174-13-932 6223 N. Miller Road 69,696 R1-43 NoChange 
174-13-934 6215 N. Miller Road 101,495 R1-43 Hp No Change 3 

4 174-13-935 6195 N. Miller Road 39,206, R1-43HP NoChange 

The Paradise Valley Arsenic Removal Facility (PVARF) will be situated on the south side of the 
property (Parcel 2, Parcel 3, Parcel 4, and a portion of Parcel 1) and will be constructed over 
approximately 5 acres of the site. 

The groundwater for this district is provided by seven welIs: three of which are located on the MRBS 
property and the remaining wells are located within 2-miles of the site. The groundwater from these 
seven wells will be treated at this site with provisions for the addition of another well in the future The 
facilities necessary for treatment, storage and distribution of water include new filtration vessels, 
treatment chemical storage and feed facilities, backwash clarification structures, finished water 
reservoirs, booster pumps, and residual solids thickening and dewatering. New administration, customer 
service, laboratory, and Supervisory Control and Data Acquisition monitoring facilities wiIl be included 
at part.of the project. 

a. ; 

PROPERTY ZONING 
AAW intends to use Parcel Nos. 2,3,4, and a portion of Parcel 1 to construct an arsenic removd 
facility. The facility wiil be used to remove naturally occurring arsenic from the groundwater prior to 
distributing this water supply to their customers in this area. 

Originally, all four parcels held the R1-43 zoning classification. The property owner to the south, Janie 
Ellis, decided to pursue a Special Campus, Historic Property (S-C HP) designation for her property. At 

U?9ROIEcmo40I90 ~ WWC k n i c  Warn Tmment S w m  Paradii VaUeyUMPctmhA4.01 CQ3Us PmUUsc Pmnii Nana~imvZdoc 
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Use Permit Narrative , 10/22/04, Page 2 

the time, the City ordinance for this designation required that at least 12 acres be available to qualify for 
,- the designation. In addition, the ordinance allowed the attachment of adjacent property to obtain the 

' '-equired 12 acres. AAWlwas consulted by Ms. Ellis during this process, and agreed that the adjacent 
parcels could be used for this purpose. There was no indication at the time that the S-C Hp designation 
would restrict AAWs use of their property. 

t - .. . -  ... .., 
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The R1-43 zoning supports the conditiond use of the property for "public utility buildings, structures or 
appurtenances thereto for public service uses. 
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PLAN OF OPERqTION 

PROJECT BACKGROUND 
The water supply for Arizona Aherican Water's (AAW) Paradise Valley District is distributed through 
the Miller Road Booster Station ,(MREiS>, which is located east of Cattletrack Road (Miller Road) and 
approximately a quarter mile north of McDonald Drive. The Paradise Valley District's arsenic removal 
facilities will be constructed and operated at this location. The site, owned by AAW, consists of five 
parcels that comprise approximately 8 acres of land. Additional detail on these parcels is summGzed 
below: 

Parcel Size, Current Proposed 
sf Zoning Zoning 

I 174-13-93 1 6237 N. Miller Road 134,992 R1-43 NoChange 
2 174-13-932 6223 N. Miller Road 69,696 R1-43 NoChange 
3 174-13-934 6215 N. Miller Road 101,495 R1-43 HI? No Change 
4 174-13-935 6195 N. Miller Road 39,204 R1-43 HP No Change 

The Paradise Valley Arsenic Removal Facility (PVARF) will be situated on the south side of the 
property (Parcel 2, Parcel 3, Parcel 4, and a portion of Parcel 1) and will be constructed over 
qpproximately 5 acres of the site. 

Parcel Parcel No. Address 
Identifier 

The groundwater €or this district is provided by seven wells: w e e  of which are located on the MRBS 
property and the remaining wells are located within 2-miles of the site. The groundwater from these 
seven wells will be treated at the PVARF with provisions for the addition of another well in the future. 
The facilities necessary for treatment, storage and distribution of water include new fiItration vessels, 
treatment chemic4 storage and feed facilities, backwash clarification structures, finished water 
reservoirs, booster pumps, and residual solids thickening and dewatering, New administration, customer 
service, laboratory, and Supervisory Control and Data Acquisition monitoring facilities will be included 
at part of the project. 

OPERATING S&DULE 
During the course of construction, the MRBS will remain fully operational and accessible in order to 
maintain water service to AAW's customers in this area. Shutdowns of individual facilities will occur 
only as needed to allow for completion of pipeline interconnections or other required modifications. 

In order to provide continuous water service to the surrounding communities, the PVARF will be in 
er week The plant 
with approximatel$ 
with a flexible schedule. It is likely that their hours on site will be 

In addition to the plant operators and maintenance personnel, the facility will aIso be staffed with at least 
/ . The following table summarizes the anticipated visits to the 

DSWA 2355 East Camelback Road, Suite 700 Phoenix, Az 85016 Phone 602l265-5400 FAX 602/265-5632 
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will personnel and customers. The hours of operation for the 
4 r  

!'. 

OUTDOOR OPERATIONS 

tectural charact 

The backwash clarifiers will consist of square concrete structures that extend approximately 3 4/2 feet 

operation of these facilities is also automated. 

The facility will also provide parking for the customers and employees. The parking will be located 
behind a gated wall. 

MAW0001 87 
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The Citizen Review Process is required for all Rezonings, Zoning Ordjnance Text 
Amendments, Zoning Stipulation Amendments] Council Approved Amended 
Development Standards] and City Council Site Plan Approvals. l fyou are filing an 
application for any ofher type of project, this is not fbe correct form. I f  you are filing 
for a General Plan amendment, you must comply with resolution 51 35 for 
neighborhood involvement. For all other applications, you need a Neighborhood 
Involvement Packet provided by your Project Coordinator. Please contact your 
Project Coordinator for more information. T n  Co&n 5 - 31 2 4 2 @  

This packet has been prepared in conformance with and as a supplement to Sect. 
I .305 C, Citizen Review Process of the Zoning Ordinance. The Zoning Ordinance 
and Checklist requires the applicant to prepare both a Citizen Review Plan and 
Report. Additional notification is required for the public hearing process pursuant to 
State Statutes and the Zoning Ordinance of the City of Scottsdale. 

July 22, 2004 
(Note: This replaces the former Citizen Review Process Checklist dated 1-31-03) 
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The Goal of the Citizen Review Process is to ensure notification and community 
involvement prior to the filing of a formal application. Sect. 1.305 C, Citizen Review Process 
of the Zoning Ordinance requires that the applicant prepare both a Citizen Review Plan and 
Citizen Review Report. Steps 1-4 below outline the requirements for the Citizen Review Plan 
while Step 5 is the requirement for the Citizen Review Report. 
Step I :  Provide a written statement to your Project Coordinator, at least two weeks prior to the 

first open house meeting, outlining the information below. This written statement is 
your Citizen Review Plan. 
(1) How many neighborhood meetings will be held 
(2) Where and when they  will be held 
(3) How and when neighbors will be notified 
(4) Who will be notified 
(4) When the 'Project Under Consideration" sign will be posted and what it will say 

Step 2: Post the Project Under Consideration Sign - (4x4' Black and White sign) 
post on-site according to the City's "Project Under Consideration" posting 
requirements (see attached) at least ten (10) calendar days prior to the first 
open house meeting. The sign shall include the  following: 

n Project Information: description of the proposed zoning change, site 
plan or stipulation modification, or zoning text amendment 

= Time, Date and Location of the open house meetingls 
Applicant and City Staff Contact Information- contact persons and 
phone numbers to call for more information 

www.scottsdaleAZ.qov/Proiects/ProiectslnProcess 

Keep in mind, an affidavit of sign posting with a timeldate stamped 
photograph of the sign is required with the Citizen Review Report to confirm 
posting. 

Send a letter by first class mail to surrounding property owners and 
interested parties at least ten ( I O )  calendar days* prior to the open house 
meeting: 

8 City's web site address: 

Step 3: 

Include the following parties: 
= All property owners within a 750-foot radius of the site property lines 

(use Maricopa County Assessor's Office property owner 
information) 
Scottsdale, Paradise Valley, Carefree and/or other applicable 
School Districts* 
Ail homeowner associations (HOA's) located within the 750-foot 
radius (applicant to locate HOA's and addresses) 

= 

* School districts shall be notified 30 days prior to filing the formal application when the rezoning is from a 
non-residential to a residential district or when it results in greater residential densities. 

AZAWOOO199 
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Step  4: 

Step 5 :  

The letter must include tt foliowing information: 
Time, date and location of the open house meeting, 
Applicant and City staff contacts, telephone numbers and email 
addresses 
City case file number 
City web site address. 
A detailed description of the project and information concerning the 
applicant's request. 
Preliminary site plan and/or project location map of the project. 

Hold the  Open House Neighborhood Meeting onsite or at a location near 
the site, within 45 days prior to your formal submittal. 

Provide the following: 
8 Sign-in sheets 

Comment sheets 
Written summary of meeting. 

Keep in inind, the sign in and comment sheets, along with a written 
summary of the meeting will be included in the Citizen Review Report. 

Additional Open House Meeting(s)- in some cases more than one 
applicant-held Open House may be required by the City of Scottsdale 
Project Coordinator. Additional open house meetings have the same 
requirements and shall be advertised in the same manner a s  the first Open 
House. 

Complete a Citizen Review Report- All citizen outreach and input shall be 
documented in the Citizen Review Report and shall be submitted with the 
formal application. 

The Citizen Review Report should include: 
A. Details of the methods used to involve the public including: 

1. Dates and locations of all meetings and all other contacts where neighbors 
were invited to discuss the applicant's proposal. 

2. Copies of letters or other means used to contact neighbors, the school 
district, and HOA's. Provide the dates mailed, number of mailings, and the 
listing of addresses. 

3. Map showing where notified neighbors are located. 
4. Open house sign-in sheets, list of people that participated in the process, 

comment sheets and written summary of the comments provided at the 
open house meeting. 

5. Completed affidavit of the sign posting with a timeldate stamped photo. An 
example of an affidavit is attached. 

. 

AZAW000200 

3 



- 
'*. 

B. A written summary of the comments, issues, concerns and problems 
expressed by citizens during the process including: 
1. The substance of the comments, issues, concerns and problems. 
2. The method by which the applicant has addressed or intends to address 

the issues, concerns and problems identified during the process. 

AZAW000201 
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\ CITIZEN NOTIFICATION AND PUBLIC INVOLVEMENT REPORT 

The purpose of this correspondence is to present the Citizen Notification 
and Public Involvement Repod for the Paradise Valley Arsenic Removal 
Project prior to submittal to the City of Scottsdale in accordance with the 
City of Scottsdale Citizen Review Process Requirements, 

Project: Paradise Valley Arsenic Removal Project 
Pre-Application Case Number: 239-2004 

Applicant: Arizona American Water 
Contact: Robert McCandless, DSWA 

602.27 7.1 034 
E-mail mccandless@dswa.net 

Overview: Rezoning parcels 174-13-934 and 174-1 3-935 back to R1-43 
to allow for construction of a new 19 mgd arsenic removal 
facility to remove naturally occurring arsenic from well water. 
Requires Application and Use Permit (Parcels 174-1 3-930, 931, 
932, 934, and 935) following a rezoning approval. 

Process Overview: 

Before any contact with the City of Scoffsdale for the proposed rezoning 
request, neighbors in adjacent areas and interested parties were notified 
about the request. The applicant presented the project and solicited their 
issues, concerns, and recommendations regarding the overall project 
layout and design. The applicant documented all comments received 
and has incorporated the recommendations into the preferred concept 
that is included in the formal application to the City of Scottsdale. 

The public communications and input process is two-fold: meeting one- 
on-one with resident stakeholders and conducting a neighborhood 
meeting. 

Resident Stakeholder One-on-One Meetings. The purpose of the one-on- 
one resident stakeholder meetings was to preview the project with a few 
of the immediately impacted neighbors to understand issues, concerns, 
and challenges that may be facing the project. Participants were 
contacted by telephone and the meetings were held in residents' homes. 

A brief presentation was given that outlined key aspects of the project 
and questions, comments, and discussion was solicited. The meetings also 
identified other key stakeholders that should be contacted. The outcome 

a 1 AZAW000204 
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of t h e  meetings were to understand some of t he  issues prior to t h e  public 
o p e n  house allowing the  consultant team to address them upfront a n d  
present ideas to mitigate or resolve any  issues. 

Prior to t h e  neighborhood public meeting, two meetings with a d j a c e n t  
property owners were  held. On July 13, 2004, t h e  appl icant  m e t  with Mr. 
a n d  Mrs. Searcy at their home  immediately ad jacen t  to t h e  property. 
Meeting summary notes are included a s  Appendix A. O n  July 14, 2004, t he  
appl icant  m e t  with Janie  Ellis, 105 Cattletrack, Bernie Gonzales, 6349 N, 
Cattletrack, a n d  Vern Swaback, 7550 E. McDonald Drive. Meeting Notes 
are Appendix B. d n  July 28 2004, BJ Gonzales, who is loca ted  to t h e  north 
of t h e  site, called a n d  h e  asked if aesthetics/noise t reatment  for Well N o .  
16 be discussed a s  part of the o p e n  house. H e  suggested that t h e  well site 
be s c r e e n e d  with a masonry wall a n d  a sound enclosure. 

Summary of Commenfs Received. The concerns were  focused  o n  
t h e  visual impact  of the  architecture a n d  the  landscaping. Noise 
implications were  expressed a n d  traffic was questioned. Neighbors 
asked  a b o u t  utility routing a n d  zoning implications. 

Neighbors c o n t a c t e d  indicated that  t he  facility should be enclosed 
b y  a wall. The f e n c e  and building architecture should c a p t u r e  t h e  
rural character of the  surrounding neighborhood. The facilities 
visible from Cattlefiack Road should h a v e  the a p p e a r a n c e  of a 
h o m e  a n d  blend with the  surrounding community. 

The existing Mesquite trees along the  c a n a l  should remain. 
Neighbors h a v e  indicated tha t  noise w a s  genera ted  during t h e  
p u m p  start-up a n d  that  is when it is bothersome. 

The utility routing should not disturb t h e  mature Mesquite trees that 
exist a d j a c e n t  to the  canal .  Neighbors r 'ecommended a proposed 
alternative alignment to avoid d a m a g e  to the trees. They 
suggested considering a n  alternative alignment along the east side 
of Cattletrack Road in a n  existing utility easement  a n d  continuation 
of t h e  pipe along the  existing alignment. 

Neighborhood Meeting #l. Invitations were sen t  to 260 residents, 
homeowner 's  associations, a n d  interested parties, A neighborhood 
meeting was  held o n  August 5, 2004 at 530 to 7:OO p.m. at t h e  Hilton 
Scottsdale Resort & Villas, 6333 North Scottsdale Road. A sign-in shee t  
(Appendix C) where  people registered is a t t ached .  A PowerPoint 
presentation (Appendix D) was given by t h e  applicant a n d  the  project's 
archi tect  facilitated a discussion regarding the project a n d  
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recommended suggestions to the project's design. A comment card 
a 

(Appendix E) and handouts (Appendix F) were distributed, No comments 
cards were completed and returned by participants. The handouts 
included a project fact sheet, vicinity map, and contact sheet. Four 
residents attended the meeting and most stayed the entire one and half 
hours asking questions and providing suggestions. Meeting summary notes 
were completed (Appendix G) that documented questions, comments, 
and suggestions. 

Summary of Commenfs Received. The comments, concerns, and 
suggestions were similar to the ones that were received during the 
two one-on-one meetings. There were considerable questions 
geared at gaining an understanding about the project and the 
purpose of the removal process, There were questions regarding the 
current operation in comparison to the future operation and how 
noise and traffic will differ. Specific comments were received 
regarding the design of the wall, building architecture, and 
landscaping. 

The perimeter wall is considered an important aspect of the design 
of the project. The wall should be broken up and decorative. It was 
suggested that other materials (e.g., iron, adobe) might be 
incorporated. There was an understanding that the wall would be 
8' high but because of the large setback and a lot of landscaping 
that would be in this setback the height would be acceptable, 

e 
The building architecture should blend into the neighborhood and 
not be a focal point. The buildings should not look too industrial or 
commercial. It was encouraged that landscaping and the 
decorative wail could be used to soffen the look of the building. It 
was encouraged not to exceed the existing height of the current 
tanks on the prope~y for any new structures. The color palette 
suggested was the darker the better. 

Landscaping of the project was another area of considerable 
discussion. Landscaping should be used as screening on all sides of 
the property. Maintaining the Mesquite trees along the canal was 
encouraged as a way to screen the project, It was suggested that 
along Cattletrack the landscaping should be lush, intense cactus 
garden so that the beautiful landscaping is the focal point and not 
the structures. The continuation of the natural pathway along 
Cattletrack should also be included. The pathway should not be 
paved but of natural materials to maintain the rural character of 
the neighborhood. 

AZAW000206 
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Notification. All propetfy owners within 750-foot radius (Appendix H shows 
the notification map) from the application's property were invited to 
attend the meeting. A letter was sent via first class mail to 260 individuals 
on July 16, 2004. The Community Input Certification is included as 
Appendix 1. The letter (Appendix J) described the project, identified the 
applicant, included consultant and city contact information, information 
regarding the public open house, and project location map was 
included. A letter will also be sent to all homeowner associations (HOA's) 
located within the 750-foot radius at least ten days prior to the open 
house meeting. 

Additionally, the property was posted with a "Project Under 
Consideration" sign. The sign was posted on July 14, 2004. The sign 
includes project information, the $me, date and location of the'public 
open house, applicant and city staff contact information, and the city's 
web site address. An affidavit of sign posting (Appendix K) with a 
time/date stamped photograph of the sign will be submitted as part of 
the Public Review Report. 

MAW000207 ~ 4 
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APPENDIX A 

Paradise Valley Arsenic Removal Facility 
Stakeholder Meeting 
Meeting Summary Notes 

Date: 
Location: 

July 13,2004; 6:30 p.m. to 7:OO p.m. 
Marcie and Keith Searcy Home 
7550 Whispering Winds Road 
Scottsdale, AZ 85250 

Attendees: 
Marcie Searcy 
Keith Searcy 
Jim Campbell, Paradise Valley Operations Superintendent Arizona American Water 
Company 
Rob McCandless, P.E., Damon S. Williams Associates 
Christine Close, Damon S. Williams Associates 
Peggy Fiandaca, Partners for Strategic Action, Inc. 

Rob McCandless, Project Manager with DSWA gave an overview of the Paradise Valley 
Arsenic Reinoval Facility project and distributed a Project Fact Sheet and Site Plan. He 
mentioned that the DS WA has been hired by Arizona American Water Company in 
collaboration with D.L. Norton to design/build the facility. Arizona American Water 
Company (formerly Paradise Valley Water Company) owns and operates the water 
system serving portions of the Town of Paradise Valley and the City of Scottsdale. The 
project is a result of new requirements by Environmental Protection Agency (EPA). In 
January 2000 the EPA lowered the drinking water Maximum Contaminant Level (MCL) 
for arsenic, the maximum level allowed to be served to the public, from 50 pg/L to 10 
pg/L. Rob explained that arsenic is naturally occurring in many of the soils that contact 
groundwater, particularly throughout the southwestern US .  A11 water systems serving 
the public are required to achieve compliance with the new arsenic MCL by January 23, 
2006. 

The purpose of the meeting was to discuss the project with Mr. and Mrs. Searcy and 
understand their potential concerns or issues. The Searcy's live directly across the street 
from the existing facility as well as the future improvements. Following is a summary of 
their comments and questions. 

Noise Concerns 
The current facility's noise levels impact the Searcy's particular during the late night, 
early morning hours. When the pumps turn on, the vibration is heard and felt in their 
home. They also say they can tell when the facility shifts from winter to summer because 
of the noise. 

M A W  00 02 0 9 6 
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Rob explained that the motorized equipment will be in buildings which will greatly 
nois&$ The design of the plant will do away with ariy noise. We are starting 

c -,*, 

Mr. Searcy asked, “Are their standards for decibels?” Yes, I am not certain at this 
moment what the standards are for this type of use. The current decibels at the pumps are 
roughly at 90 db and 55 db at the property line. 

Mr. Searcy said he cannot open his doors at night because of the noise. Most of the other 
residents do not hear the noise like we do. We are in the direct path. 

I 
Perimeter Wall . 
The perimeter wall is proposed to be 8 feet tall. The Searcy’s asked to see the elevation of 
the wall when it is done. They are concerned what the wall might look like particularly 
from the road. 

Wall setback fioin the road was mentioned as a concern. They would like to see it 
setback the same distance as the other homes on that side of the street. Landscaping 
outside the wall so that the walI seems to disappear into the landscaping is desired. 

The wall should be aesthetically pleasing. The wall could be stucco with bricks along the 
top. The top edge could curve to reduce the straight edged feel similar to their wall. The 
wall should be similar to the walls surrounding fine custom homes and fit within the 
aesthetic feel of the area. 

Landscaping 
Landscaping should be used to minimize the visual impact of the facility. Native 
landscaping consistent with the rural character of the neighborhood is preferred. Use 
landscaping to minimize the wall as well as any buildings in the facility. The landscaping 
can also provide buffer for noise. 

Property Set Back 
The property should mirror the setback of the other properties along that side of 
Cattletrack. If the road is ever widened, the road widening would be on the AAW side of 
the road. It would be nice to have natural gravel for pedestrians and/or bicycling in the 
setback. Set the building(s) back as far as possible so that they do not stick out. 

Building Design 
The buildings should be designed to fit into the rural character of the neighborhood. It 
should be designed to look like the homes in the areas. A good example is the Doubletree 
Water ?????? It is not so huge and it blends with the neighborhood. 

, Lighting 
Be thoughtful about the lighting on the buildings. We understand there are security issues 
so lighting will be important. But anything you can do to be sensitive to the impact that 
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lighting has on the neighborhood would be appreciated. No floodlights! The lighting 
should be “low impact” lighting. 

- Gate 
The design of the gate is important. But inore important is that it should be quiet, 

Traffic Implications 
Jim Campbell explained that the facility will house the AAW administrative offices that 
might include 6 employees and 2 operators. Currently, at the administrative offices (at 
another location) get approximately 2 customers per day that visit the site. This low 
visitation is expected at the new site. 

Rob explained that there will be minimal hauling that will occur from this site. The 
Searcy’s would like to see what type of trucks would be doing the hauling, how often, 
and what the different activities and/or uses at the site might impact them. 

Construction Schedule 
Rob explained how construction schedule. The Searcy’s asked if the perimeter wall be 
installed first to reduce construction noise. The key to the construction is to be cognizant 
of the impacts to the neighborhood. Try to keep the confusion and noise to a minilnuin to 
protect our quality of life. 

Other Questions 
What will the height of the facilities? Approximately 20 feet. 

- 
Will the existing tanks be removed? Yes to allow inore storage capabilities. 

What does future property boundary mean? AAW has identified that property 
(approximately 5 acres) future development opportunity. AAW may sell off that property 
for residential. However, it is not part of this project or application to the City of 
S cottsdale. 

AZAW000211 
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Paradise Valley Arsenic Removal Facility 
Stakeholder Meeting 
Meeting; Summary Notes 

Date: July 14,2004; 1 : O O  p.m. to 2:OO p.m. 
Location: Janie Ellis Home 

6105 Cattletrack 
Scottsdale, AZ 85250 

. -  
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Attendees: 
Janie Ellis, 6105 Cattletrack 
Bernie Gonzales, 6349 N. Cattletrack 
Vem Swaback (came late), 7550 E. McDonald Drive 
Jim Campbell, Paradise Valley Operations Superintendent Arizona American Water 
Company 
Rob McCandless, P.E., Dainon S. Williams Associates 
Chip Norton, D.L. Norton General Contracting 
Christine Close, Damon S. Williams Associates 
Peggy Fiandaca, Partners for Strategic Action, Tnc. 

Rob McCandless, Project Manager with DSWA gave an overview of the Paradise Valley 
Arsenic Removal Facility project and distributed a Project Fact Sheet and Site Plan. A11 
participants introduced themselves. He mentioned that the DSWA has been hired by 
Arizona American Water Company in collaboration with D.L. Norton to designbuild the 
facility. Arizona American Water Company (formerly Paradise Valley Water Company) 
owns and operates the water system serving portions of the Town of Paradise Valley and 
the City of Scottsdale. The project is a result of new requirements by Environmental 
Protection Agency (EPA). In January 2000 the EPA lowered the drinking water 
Maximum Contaminant Level (MCL) for arsenic, the maximum level allowed to be 
served to the public, from 50 p g L  to 10 pg/L. Rob explained that arsenic is naturally 
occurring in inany of the soils that contact groundwater, particularly throughout the 
Southwestern U.S. All water systems serving the public are required to achieve 
compliance with the new arsenic MCL by January 23, 2006. 

The purpose of the meeting was to discuss the project with neighborhood interests to 
understand their potentia1 concerns or issues. Following is a suininary of their comments 
and questions. 

Building Desim 
Are there any towers proposed? No. 
How tall are the tanks? Approximately 24 feet in height. 
Are you going to keep the existing tanks? No, they will be replaced. 

It will be important for the color of the tanks and any buildings blend in with the natural 
surrounding. Minimize the look of these facilities with color and landscaping. A good 

1 AZAW000212 



It will be important for the color of the tanks and any buildings blend in with the natural 
surrounding. Miqimize the look of these facilities with color and landscaping. A good ‘, 

- -  
example of this i?s how the City of Scottsdale screens and builds utility boxes in the 
northern part of the city. You hardly notice them. 

The exterior design of the buildings should match the neighborhood character. So the 
material of the buildings and facilities will be important. Anything done on this site 
should enrich the streetscape. Following are some guidelines suggested. 

m 

m 

m 

8 

m .  

Lower the building as much as possible 
Reduce the building mass; break up the buildings 
Less reflective the better 
More landscaping the better 
No utility hotspot lighting 
Fencing should be the type around a fine residential development 
Quiet 
If the City tries to impose curb, gutter, and paved sidewalk, fight it vehemently. 
That is inconsistent with the rural character that the neighborhood desires. Do not 
let the city impose a standard that is incompatible with the neighborhood. 
Stabilized granite path in the setback would mii-ror what the other property 
owners are attempting to do. 
Maintain the rural character 

“Be sensitive on the aesthetic side and everything should be okay.” 

Everyone at the meeting would like to review and provide input into the proposed site 
plan and facility facades again before they get submitted to the city. 

P eriinet er Wall 
What is the height of the perimeter wall? Approximately 8 feet. 

Building Setback 
They stressed the importance of maintaining the 40 foot street setback. It is important to 
mirror the rest of the street with this setback. 

Historic Overlay 
BJ mentioned that the adjacent property to the AAW site (Kueffner’s property) is a HP 
Overlay. Therefore, this project may have to go before the historic preservation 
commission. BJ is on that commission. He suggested contacting Don Mazur in the City 
of Scottsdale Historic Preservation Office. 

AAW and Cattletrack Property Boundary 
Janie mentioned that she would be interested in discussing hrther the possible joint use 
of the area designated for a retention area on the site plan. When the retention area is not 
filled with water she would like to use it for a small (150 to 200 seat) outdoor venue. She 
would like to continue discussions with AAW about this possibility. 

a 10 
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a 
5 Acre Property Across froin the Facilitv 
Jaiiie mentioned that she owns the 5 acre parcels across from the facility gate. She is 
intending to develop 3 residential lots that will have one entry to the property. She was 
concerned about the alignment of her entry with the facility entry, She thought there 
might be some regulations related to alignment of entrances. Her alignment is already 
recorded on the lot split. She suggested researching the requirements and aligning the 
facility’s entrance if it is a requirement. 

Property to the North 
BJ owns the property to the north of this site. He asked about AAW’s intentions for the 
future development of that property. Rob explained that it is currently not a part of this 
particular project, but the intent was to someday sell that property for hture residential. It 
is approximately 5 acres. BJ said that he would be supportive of any development there 
just as long as it was residential. 

BJ asked about the well site in this northern area? Will that be used for the new facility? 
Rob explained that it would be redirected. Appropriate visual screening of the pump 
would be appreciated. It would benefit the hture development potential of this property 
as well as screen an eye sore. A good example is what they did to aesthetically screen a 
pump in the Monterrey Homes project. 

Also anything you do to protect the Mesquite trees along the canal is appreciated. 

Traffic 
Traffic has been an issue for all the recent zoning cases along Cattletrack. There is 
current traffic data on the website. Present the information upfront and make it a non- 
issue. 

They mentioned that the City of Scottsdale was beginning a project to widen McDonald 
Road. They suggested that Cory Lee, City of Scottsdale Transportation and Public Works 
be contacted to understand the project. 

Other Questions 
Who is going to be the operator of the plant? AAW 

What happens to the waste products? They are hauled away. Jim explained the operations 
at the site. 

How is this administrative office different than the existing one? Comparable in size and 
projected use. 

Why wouldn’t you do the administrative offices at the south facility? It was not part of 
the use permit. 

e I I1  MAW000214 
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What will be done about the large water transmission line? Consider putting it in the 40 
foot easement in,the front of the facility. That would save the Mesquite trees along the 
canal. 

Other Suggested Individuals to Contact 
Edie Arrowsmith, Stable Gallery 
Nick and Linda Bernard 
Alexander Zink 
Diane and Roy Henderson 
Kueffner Family 

AZAW000215 
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Postage 
Required 

Partners for Strategic Action, lnc, 
13771 Fountain Hills Blvd, 

Suite 360 
Fountain Hills, AZ 85268 

Paradise Valley Arsenic Removal Facility 
Neighborhood Meeting I - August 5,2004 

Your C ~ ~ ~ e n t s  Please 
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Paradise Valley Arsenic Removal Facility 
Fact Sheet 

In January 2000, the Environmental Protection Agency (EPA) lowered the drinking water Maximum 
Contaminant Level (MCL) for arsenic, the maximum level allowed to be served to the public, from 50 pg/L to10 
p g L .  Arsenic is naturally occurring in many of the soils that contact groundwater, particularly throughout the 
Southwestern U.S. All water systems serving the public are required to achieve compliance with the new arsenic 
MCL by January 23,2006. 

Arizona American Water (formerly Paradise Valley Water Company) owns and operates the water system serving 
portions of the Town of Paradise Valley and the City of Scottsdale (COS). Water is supplied from a total of seven 
wells located throughout the service area. . Due to the wells' naturally occurring arsenic levels, treatment is 
required to ensure that arsenic concentrations in the finished water will be consistently below the pending MCL. 

The Paradise Valley Arsenic Removal Facility (PVARF) will be designed and constructed under this contract. 
The project will be delivered using the design-build process. The design-build team of DL Norton and DSWA 
will perform the work. 

The PVARF will be constructed adjacent to the existing water storage and booster pumping facility on Cattletrack 
Road approximately 1200 feet north of MacDonald Drive. This facility will consolidate water from multiple well 
sources and treat the water using a coagulation-filtration process in a split stream mode of operation to produce a 

3 $blended water quality containing not more than 8 pg/L of arsenic. The treatment process is very similar to that 
mployed for removal of iron from groundwater, and has been demonstrated to effectively remove arsenic to 

.cvels well below the new standard. The design will be able to meet Arizona American Water Company's stated 
performance goals as follows: 

Finished water arsenic concentration < 8 pgK (even if up to a 20% increase in concentration occurs in the 
source water) 

4 Finished water free chlorine 1.0 - 2.0 mg/L 

Non-corrosive water, which will meet Lead and Copper rule requirements and minimize scale deposition 

Less than the secondary MCL concentrations for iron and manganese 

Fully automated, unattended operation 

Backup power to operate at 50% capacity 

Aesthetic pleasing exterior architectural design 

Minimization of capital and O&M costs including waste disposal 

In addition to the treatment process component, the project will include an administrative facility with a customer 
service area, finished water storage, backwash recovery facilities and an equipment storage area. New raw and 
finished water transmission mains will be constructed to convey water from the existing Miller Road Treatment 
Facility south of MacDonald Drive to/from the proposed PVARF. 

i 
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Arizona-American Water Company 
Arsenic Removal Facilities Design/Build Project 
Project No. 23020203 And Associated Firms a. 

... 

Arizona-American Water 
Paradise Valley Arsenic Removal Facility 

Contact List 

19820 N. St., Suite 201 7500 E. McDonald Dr., Suite 102A 
Phoenix, AZ 85024 
BUS: (623) 445-2418 
BUS. F a :  (623) 445-2454 

Scottsdale, AZ 85252 
Bus: (623) 445-2462 
Bus. Fax: (480) 483-8314 

E-mail: aashcroft @amwater.com E-mail: jcampbeI @amwater.com 
. . - . - - . 

DL Norton . -  

7730 E. Evans Rd. 
Scottsdale, AZ 85260-3410 

Bus. Fax: (480) 998-3921 
BUS: (480) 998-3913 

x i ,  E-mail: cnorton @dlnorton.com 

2355 E. Camelback Rd. Suite 700 
Phoenix, AZ 85016 
BUS: (602) 217-1034 

Cell: (602) 793-6624 E-mail: cclose@dswa.net 
E-mail: rmccandless@dswa.net 

2355 E. Camelback Rd. Suite 700 
Phoenix, AZ 85016 
Bus: (602) 217-1031 

a 
Bus. Fax: (602) 265-5632 BUS. Fa :  (602) 265-5632 

Partners for Strategic Actions (PSA) 

13771 Fountain Hills Blvd, Suite 360 13771 Fountain Hills Blvd, Suite 360 
Fountain, Hills AZ 85268 

Bus. Fax: (480) 816-1813 
Cell (602) 320-1485 
E-mail: pe-ggypsainc@cox.net 

BUS: (480) 816-1811 
Fountain, Hills AZ 85268 

Bus. Fax: (480) 816-1813 
Cell: (602) 999-5626 
E-mail: psainc@cox.net 

BUS: (480) 816-1811 

- 
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Paradise Valley Arsenic Removal Facility 
Neighborhood Meeting#l 
Meetinc Summary Notes 

Date: 
Location: 

August 5,2004; 5:30 p.m. to 7:OO p.m. 
Hilton Scottsdale Resort and Villas 
6333 N. Scottsdale Road 

. Scottsdale, AZ 85250 

Attendees: 
Bernie Gonzales, 6349 N. Cattletrack 
John Hi&, 6301 N. 75'h Street 
Lance Donatell, 6370 N. 78'h Street 
Tom Kaufinan, 7520 E. Whispering Winds Road 
Richard 'Moore, Paradise Valley Operations Superintendent Arizona American Water 
Company 
Damon Williams, Damon S. Williams Associates 
Rob McCandless, P.E., Damon S. Williams Associates 
Chip Norton, D.L. Norton General Contracting 
Christine Close, Damon S. Williams Associates 
Peggy Fiandaca, Partners for Strategic Action, Inc. 
Tim Friday, Arizona American Water 
Aaron Ashcroft, Arizona American Water 
Robert Bessett, Damon S. 
Michael Willis, Willis Architects 

Handouts: 
Paradise Valley Arsenic Removal Facility Fact Sheet 
Vicinity Map 
Project Contact List 

liams Associates 

Peggy Fiandaca, Moderator welcomed everyone and thanked them for their interest and 
participation in the meeting. She explained that the purpose of the neighborhood meeting 
was to present the proposed project and solicit feedback regarding the proposal and ideas 
for making modifications. Everyone introduced themselves. 

Rob McCandIess, Project Manager with DSWA gave an overview of the Paradise Valley 
Arsenic Removal Facility project. He mentioned that the DSWA has been hired by 
Arizona American Water Company in collaboration with D.L. Norton to designbuild the 
facility. Arizona American Water Company (formerly Paradise Valley Water Company) 
owns and operates the water system serving portions of the Town of Paradise Valley and 
the City of Scottsdale. The project is a result of new requirements by Environmental 
Protection Agency (EPA). In January 2000 the EPA lowered the drinking water 
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Maximum Contaminant Level (MCL) for arsenic, the maximum level allowed to be 
served to the public, from 50 pg/L to 10 pa. Rob explained that arsenic is naturally 
occurring in many of the soils that contact groundwater, particularly throughout the 
Southwestern U.S. All water systems serving the public are required to achieve 
compliance with the new arsenic MCL by January 23,2006. 

The purpose of the meeting was to discuss the project with neighborhood interests to 
understand their potential concerns or issues. Following is a summary of their comments 
and questions. 

Questions Discussed 
How much arsenic is going to be removed? 

Do you know what is going on at the Hayden and McDonald site? Are there any 
connections to this project? 
Answer: The Hayden/McDonald facility is a surface water treatment plant. This site is 
treating well water. The projects are not-related. 

What type of noise issues are we talking about? What the difference between the noise 
currently at the site and in the future? 
Answer: The noise should not be a factor as all equipment will be housed in buildings. 
The noises currently heard at the site are from air relief valves andpumps during start- 
U P *  

Will the old booster pumps remain? 
Answer: No they will be removed. The wells will remain. 

The one pump with a big transformer near my property (BJ Gonzales), can you move it 
or contain it in some way? 
Answer: Yes we are examining ways to contain it. There will be a masonry wall around 
the whole pad. 

Does the water come to this facility first before the plant on the Southside of McDonald? 
Answer: Yes 

Where is the distribution entry point? 
Answer: There are three existingpoints of entry at this time along MillerKattletrack 
Road 

Can you build this facility at the McDonald site instead? 
Response: Arizona American Water investigated this suggestion and found that it was not 
feasible. The needs of the facility could not be accommodated on that site. 

Are you going to remove the gas canisters? The current situation seems dangerous. 
Answer: Yes 

MAW000253 i 
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What are the concentration levels? 
Answer: 12.5% 

What chemicals will be trucked off site? 
Answer: None 

Are there any h m e s  from these chemicals? 
Answer: NaOCL could emit with heat. Room will be air conditioned, 

You are not going to use sand and membrane filters? 
Answer: Sand filters will be used. 

The water is drinking water, right? 
Answer: Groundwater used for  drinking wate 

Is the height measured off the SI 
Answer: The building heights w 

How high is the TCE Stn 
an e-mail with the answer. 
Answer: E-mail was sent to 
is approximately 45 feet a 
air stripper enclosures. 

Does Arizona American Water own the property south of the basin? Is that Janie Ellis’ 
property next to the property? 
Answer: No. theproperv belongs to Janie Ellis. 

What is the height of the perimeter wall? 
Answer: It is intended to be an 8 ’perimeter wall that surrounds the entire site with a 10 ’ 
area from the proper& line for landscaping. The wall and landscaping will serve as the 
main visual block from Cattletrack 

e. Maximum height of 24 feet. 

t 

Where exactly are the property lines? Where are the boundaries of the zoning lines? 
Answer: Shown using graphics 

Can you lower the tank heights? Can they put underground a bit? 
Answer: It is possible, ifneeessay. 

Shrubs are along the canal right where the new tanks will be, right? 
Answer: Yes 

Can the entire area be totally screened with a 6’ wall near my property (BJ Gonzales)? 
Answer: The facility and well I6 will be enclosed. 

19 
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In the area that you showed a screen cover over equipment can that area be totally 
enclosed? 
Answer: It is noineeded and an unnecessary cost that would be passed on to consumers. 

Is there anything other than electronics that would need to be covered or protected from 
the sun in this location? 
Answer: Everything will be covered except thefilter. 

Can you see the canopy from the road? 
Answer: Yes 

Will the filters be visible from the road? 
Answer: Yes, a portion. 

What is going to happen on the unimproved area of this site? 
Answer: AA W is considering a selling the property. 

Is there going to be any impacts on noise and pollution during the construction phase? 
Answer; The construction company is very diligent to control dust and noise. There is a 
criterion that must be met for  noise and the company will stay within that criteria. The 
City of Scottsdale mandates hours of operation during construction. 

What type of equipment will be used during construction? 
Answer: This is a fypical construction site. There will not be large cranes like at the 
McDonald site. There will be back hoes and water truch. It is a construction site. There 
will not be any blasting. 

struction (ie., do the buildings or tanks go first)? 
timeframe, everything will be done simultaneously. 

Following are comments made by the residents in attendance. The comments are not 
intended to represent a consensus of the participants’ comments, but a summary of the 
input received. 

- Wall 
s 

1 

1 Make the wall decorative 
1 

Break up the look of the perimeter wall 
Build something more than just a block wall; maybe incorporate another material 
like iron 

The 8’ wall may be too high if it remains a stark wall, but maybe bring the block 
portion down to 6’ and include a mix of materials up to the 8’ height 



\. 

- I have no problem with the height of the 8’ wall because the setback from the 
street is So large; the landscaping in the setback will lessen the visual impact of 
the wall ’ 

Develop a dense cactus garden so I won’t even see the wall 
Must care should be given to the design of the wall; consider adobe = 

Architecture 
= The architecture of the buildings should blend into the neighborhood 

It should not stand out 
y on McDonald looks li esidio; it does not have landscaping 

oking building in this area 
,/ 

Landscaping 
a 

I 

If the trees must be removed along the canal, you will have a real problem; these 
trees must be kept to act as a screen 
Along Cattletrack, add massive interesting landscaping and trees to break up the 
massing of the wall 
Across the canal looking at the site is not a problem if the trees remain 
Along Cattletrack the landscaping should be an intense cactus garden so as I drive 
along the road I only see beautiful landscaping and not what is behind the wall; 
Don’t make the landscaping so perfect, just intense with cactus 
Off center the landscaping along the wall * 

Other Issues 

* 

In the first 30’ setback &om Cattletrack, need to continue the meandering 
pathway; it should be a natural path keeping the rural theme of the area 
The color palette - the darker the better 

The meeting was adjourned at approximately 7: 10 p.m: 
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PARADISE VALLEY ARSENIC TREATMENT'PLANT - LETTER REClPiENTS 

ADAMS, CHARLES P 
7538 E BERRIDGE LN 
SCOTTSDALE, AZ 85260 

ANDERSON, SANDRA L 
6350 FJ 78TH ST #287 
SCOTTSDALE, AZ 85250 

ANDRAS, JAMES T & CHRISTINE E 
7511 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

ARP, WILLIAM J 
6451 N 77TH WAY 
SCOTTSDALE, AZ 85250 

BAAS, THOMAS R & LESLIE K 
5 NORRIS 
BURR RIDGE, IL 60521 

BACON, STEVE E 
6350 N 78TH ST 297 
SCOTTSDALE, AZ 85250 

BARTLETT, STEPHEN C 
7728 E ROSE LN 
SCOTTSDALE, AZ 85250-4724 

BASILONE, ELINORE A 
6350 N 78TH ST 
SCOTTSDALE, AZ 85253 

BASTEN, ROBERT J & TIFFENY E 
6350 N 78TH ST, #283 
SCOTTSDALE, AZ 85250 

BERMAN, RALPH &JACQUELINE 
7649 E SIERRA VISTA DR 
SCOTTSDALE, AZ 85250 

BERNARD, MARYANNE D 
6350 N 78TH ST NO 291 
SCOTTSDALE, AZ 85250 

BERNARD, NICHOLAS W 
6234 N CATTLERACK RD 
SOTTSDALE, AZ 85250 

BERTRAM, DIANA M 

SCOTTSDALE, AZ 85261 
. POBOX5535 

BONE, ALLAN N 
7512 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

BOULINEAU, FRED 
5514 E ANGELA DR 
SCOTTSDALE, AZ 85254 

BRANDE, PATRICK W 
6350 N 78TH S i  296 
SCOTTSDALE, AZ 85250 

BRINTON, MICHAEL JOHN 
6026 N 77TH PL 
SCOTTSDALE, AZ 85250 

BROCE, MARY LOU 
P 0 BOX 4986 
SCOTTSDALE, AZ 85261 

BURTON, EWA J 
6350 N 78TH ST 
SCOTTSDALE, AZ 85253 

BUSSEUiL, SUZANNE K 
6132 N 77TH PL 
SCOTTSDALE, AZ 85250 

BYRD, JOHN EDWARD 
6350 N 78TH ST #305 
SCOTTSDALE, A2 85250 

CALDW ELL, TWlLA 
7740 E ROVEY AVE 
SCOTTSDALE, AZ 85250 

AZAW000259 
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PARADISE VALLEY ARSENIC TREATMENT'PLANT - LETTER RECIPIENTS 

CAN CAMP, ROGER A 
6350 N 78TH ST, #275 
SCOTTSDALE, AZ 85253 

CAPALDI, PATRICIA C 
7770 E ROSE LN 
SCOTTSDALE, AZ 85253 

CASE, SCOTT B 
6460 N 77TH WAY 
SCOTTSDALE, AZ 85250 

CHALMERS, KAREN C 
7734 E ROVEY AVE 
SCOTTSDALE, AZ 85251 

CHOTIN, MORRIS & ELAYNE 
962 WYNHAVEN 
BALLWIN, MO 6301 1 

CLANCY, MICHAEL & LENORE E 
7734 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

COCHRAN, ROBERT E & EHRET 
PAUL 
6270 N 78TH ST 325 
SCOTTSDALE, AZ 85250 

COHEN, RUTH 
LINCOLN PLACE 
7419 E. CACTUS WREN RD. 
SCOTTSDALE, AZ 85250 

COLEMAN, MARIAN D 
7524 E BERRIDGE LN 
SCOTTSDALE, AZ 85253 

COMPTON, RALPH S 
2519 E JASMINE CIR 
MESA,AZ 85213 

COOLEY, TIMOTHY F & ROSE M 
6032 N 77TH PL 
PHOENIX, AZ 85250 

COPE-HANEY, MARY MALLORY 
6462 N 77TH PL 
SCOTTSDALE, AZ 85250 

COTNER, CHRISTY A 
6270 N 78TH ST UNIT 323 
SCOTTSDALE, AZ 85253 

COTTER, RICHARD E & MARGARET 
6448 N 77TH PL 
SCOTTSDALE, AZ 85250 

COYNE, SANDRA DEE 
6008 N 77TH PL 
SCOTTSDALE, AZ 85250 

CRIMMINS, C JAMES & MELVA R 
19802 N 32ND ST #37 
PHOENIX, AZ 85050 

CRONIN, MARGARET 
7600 LINCOLN HOMEOWNERS 
ASS OC I ATlON 
7539 E. TUCKEY LN. 
SCOTTSDALE, AZ 85250 

CURTIS, KEITH & MARLA 
6350 N 78TH ST UNIT 316 
SCOTTSDALE, AZ 85250 

DAVIS, JON C & CINDY M 
7746 E VALLEY VISTA 
SCOTTSDALE, AZ 85253 

DICKIE, BILL K & JOANNE M 
7800 E LINCOLN DR, # I  102 
SCOTTSDALE, AZ 85250 

DODSON, JOAN 
6437 N 77TH WAY 
SCOTTSDALE, AZ 85250 

DUBIE, DAVID J 
6450 N 78TH ST #212 
SCOTTSDALE, AZ 85253 
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DUGAS, SR., JOHN F 
6350 N 78TH ST#271 
SCOTTSDALE, AT 85253 

DURHAM, ANDREA J 
6349 N 78TH ST UNIT 81 
SCOTTSDALE, AZ 85253 

EISELE, NEELY A & JUDITH E 
6350 N 78TH ST 304 
SCOTTSDALE, AZ 85253 

EWBANK, RICHARD VV & JUDITH 
7752 E ROSE LN 
SCOTTSDALE, AZ 85253 

FANCY, THOMAS A & BONITA L 
16 CUTLER DR 
SAVANNAH, GA 31419 

FERA, ANN & ELIZABETH ASHLEY 
6350 N 78TH ST UNIT 314 
SCOTTSDALE, AZ 85250 

FERGUSON, ROGER & SYBIL 
PO BOX 519 
REXBURG, ID 83440 

FERNEDING, MICHAEL T 
P 0 BOX 6401 1 
TACOMA, WA 98464 

FILLER, CHARLES A 
7721 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85250 

FORNEY, DAVID E 
6270 N 78TH ST, #329 
SCOTTSDALE, AZ 85250 

FRANSEN, DENNIS R & CHERYL M 
2930 PALM DR 
BILLINGS, MT 59102 

0 

FRAZER, WILLIAM R & LAURA 
6464 N 77TH WY 
SCOTTSDALE, AZ 85253 

FRIEDMAN, ANNE G 
7740 E BERRIDGE LN 
SCOTTSDALE, AZ 85253 

FUJIMOTO, HARRY KENlCHl & CLA 
6422 N 77TH WAY 
SCOTTSDALE, AZ 85250 

FULLER, PATRICIA A 
6431 N 77TH PL 
SCOTTSDALE, AZ 85250 

FULTON, BRAD & JON1 E 
7734 E ROSE LN 
SCOTTSDALE, AZ 85253 

FUQUA, MARJORIE ROBIN 
7631 E SIERRA VISTA DR 
SCOTTSDALE, A2 85250 

GAIMARI, PATRICK G 
7442 E CENTURY DR 
SCOTTSDALE, AZ 85250 

GIFFIN, RICHARD G & LAURA L 
6102 N 77TH PL 
SCOTTSDALE, AZ 85253 

GILMORE, MARCIA C 
6123 N 77TH PL 
SCOTSDALE, AZ 85053 

GIULIANO, JOHN T & CLARA M 
308 COMMERCE DR, #A 
FORT COLLINS, CO 80524-2759 

GLENN, GARRETT D & KAREN L 
7731 E VALLEY VISTA LN 
PHOENIX, AZ 85250 

3 
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GLESSING, ORJVLLE G & LEWIS 
6350 N 78TH ST . 
SCOTTSDALE, AZ 85250 

GONZALES, BARNEY J 
6349 N CATTLETRACK RD 
SCOTTSDALE, AZ 85250 

GOODLOE, NANCY KING &JAMES C 
6350 N 78TH ST 254 
SCOTTSDALE, AZ 85250 

GRAHAM, ROBERT A 
6270 N 78TH ST #332 
SCOTTSDALE, AZ 85253 

GWNT, ROGER LEE & STEPHANIE 
6002 N 77TH PL 
SCOTTSDALE, A 2  85253 

GRAWET, LARRY D & SANDRA E 
1302 AMETHYST APT A 
REDONDO BEACH, CA 90277 

GROSDIDIER, MARY C 
6350 N 78TH ST 339 
SCOTTSDALE, AZ 85253 

GROSS, BRUCE H & ROBERT C 
3401 MANCHESTER COMMON 
FREMONT, CA 94536 

GULATTO, PETER J & ROSEMARIE 
7734 E VALLEY VISTA 
SCOTTSDALE, AZ 85253 

GULINO, DAVID G 
6127 N 77TH PL 
SCOTTSDALE, AZ 85250 

GULNAC, GABRIELE JILL 
6350 N 78TH ST 274 
SCOTTSDALE, AZ 85250 

HAJ, MOHAMMAD K 
6105 N 77TH ST 
SCOTTSDALE, AZ 85250 

HALL, STANLEY R & NIKKI L 
7628 E EDGEMONT AVE 
SCOTTSDALE, AZ 85257-1 631 

HANNAH, STANLEY L & BETTY M 
#5 MARTIN LN 
ENGLEWOOD, CO 801 10 

HANSON, LYNN 
6350 N 78TH ST 281 
SCOTTSDALE, AZ 85250 

HAUSHER, NANCY JEAN 
7743 E ROSE LN 
SCOTTSDALE, AZ 85253 

HEARN, LAUREN 
6466 N 77TH PL 
SCOTTSDALE, AZ 85250 

HEICHBERGER, RICHARD A 
7731 E ROSE LN 
SCOTTSDALE, AZ 85250 

HELTEMES, LEON T & COLLEEN 
5201 E CHARTER OAK RD 
SCOTTSDALE, AZ 85254 

HEMBROCK, ROBERT W 
6350 N 78TH ST UNIT 279 
SCOTTSDALE, A 2  85253 

HENDERSON, ROY S & DlANN C 
6337 N 75TH ST 
SCOTTSDALE, AZ 85250 

HERMANN, HANS & UTE 
27471 VIA SEQUOIA 
SAN JUAN CAPISTRANO, CA 92675 

e 4 
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HEVLE, LYMAN C & BETTY A 
8348 E VIA DE LOS LIBROS 
SCOTTSDALE, AZ 85258-3202 

HICKS, SABRINA & STEPHEN 
43 STERLING CT 
HUNTINGTION, NY I 1743 

HINK, JOHN A. & MEGAN 
6301 N 75TH ST 
SCOTTSDALE, AZ 85250 

HINOJOSA, DOMINIQUE 
6350 N 78TH ST #264 
SCOTTSDALE, AZ 85250 

HOLT, LOIS G 
6452 N 77TH WAY 
SCOTTSDALE, AZ 85250 

HOSNER, DONALD L & BARBARA 
6349 N 78TH ST #88 
SCOTTSDALE, AZ 85253 

HUNTER, FAITH L 
5414 FOREST HIGHLANDS CT 
WESTERVILLE, OH 43082 

ILLINGWORTH PIERCE, LOUISE 
6421 N 77TH WAY 
SCOTTSDALE, AZ 85250 

JACQUES, WILFRED G & ARLETTA 
6020 N 77TH PL 
SCOTTSDALE, AZ 85283 

JAY, JOHN C & PAULINE F 
7770 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85250 

JERVIS, JR., JOEL R 
6350 N 78TH ST NO 258 
SCOTTSDALE, AZ 85250 

JOHNSON, PETER R 
6349 N 78TH ST 80 
SCOTTSDALE, AZ 85253 

JOHNSON, REID & SHERRY 
221 11 27TH AVE SE 
MAPLE VALLEY, WA 98038 

JOHNSTON, DEDE 
BRIARWOOD I I  HOMEOWNERS 
ASSOC. 
7344 E. KElM DR. 
SCOTTSDALE, AZ 85250 

JOHNSTON, DOROTHY J 
6350 N 78TH ST 298 
SCOTTSDALE, AZ 85250 

JONES, JANIE ELLIS 
105 CATTLE TRACK RD 
SCOTTSDALE, AZ 85250 

JONES, JANIE ELLIS 
6226 N CATTLETRACK RD 
SCOTTSDALE, AZ 85250 

JONES, ROBERT C & B JOAN 
7752 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85253 . 

JOSEPH, STEWART M 
PO BOX 32034 
PHOENIX, AZ 85064 

JOSEPH, JR., JACK 
6350 N 78TH ST #269 
SCOTTSDALE, AZ 85250 

JOUSAN, C MIKE & VICKY 
6450 N 79TH ST #217 
SCOTTSDALE, AZ 85253 

KALFAYAN, SARKIS Y & OVSANNA 
7761 E VALLEY VISTA LANE 
SCOTTSDALE, AZ 85253 

5 
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KAUFMAN, THOMAS R & CHRYSA L 
7520 E WHISPERING WINDS RD 
SCOTTSDALE, AZ 85250 

KEMPNER, SANDRA 
7523 E BERRIDGE LN 
SCOTTSDALE, AZ 85253 

KING, RONALD J 
6350 N 78TH ST 
SCOTTSDALE, AZ 85250 

KLOENNE, JAY, TIMOTHY, JAN1 
6442 N 77TH WY 
SCOTTSDALE, AZ 85250 

KRAMER, WM T & MARIE J 
6349 N 78TH ST, #77 
SCOTTSDALE, AZ 85250 

KROPP, DANIEL P 
7526 E WHISPERING WINDS DR 
SCOTTSDALE, AZ 85250 

KUEFFNER, KIRSTEN K 
16658 N 106TH WY 
SCOTTSDALE, AZ 85255 

LAHAYE, LIZ 
7758 E ROVEY 
SCOTTSDALE, AZ 85250 

LANDON, LINDA JILL 
6454 N 77TH PL 
SCOTTSDALE, AZ 85250 

LARE-TYLER, DANIEL H 
6433 N 77TH ST 
SCOTTSDALE, A2 85250 

LAUERSDORF, CINDY 
6270 N 78TH ST 
SCOTTSDALE, AZ 85250 

6 

LAVENDER, CAREY MACK 
6441 N 77TH WAY 
SCOTTSDALE, AZ 85250 

LENDVAI, JOHN C & JUANITA M 
7722 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85253 

LESSER, GARY 
BRIARWOOD I I  HOMEOWNERS 
ASSOC. 
7302 E. VALLEY VISTA DR. 
SCOTTSDALE, AZ 85250 

LEVIN, DANIEL W 
7752 E ROVEY AVE 
SCOTTSDALE, AZ 85250 

LEVY, JASON M 
6424 N 77TH PL 
SCOTTSDALE, AZ 85250 

LEWIS, THOMAS M 
6350 N 78TH ST NO 290 
SCOTTSDALE, AZ 85250 

LIEBERMAN, DAVID L & MARTHA T 
4413 N 62ND ST 
SCOTTSDALE, AZ 85251-1912 

LUKE, K D, SHEILAH ROSE, VERNON 
6350 N 78TH ST NO 317 
SCOTTSDALE, AZ 85250 

LUU NICK & NGUYEN THERESA 
6233 N 75TH ST 
SCOTTSDALE, AZ 85250 

LYSCIO, S C O n  G 
6350 N 78TH ST, #295 
SCOTTSDALE, AZ 85250 

MALUDA, MIROSLAV & JULIA 
6044 N 77TH PL 
SCOTTSDALE, AZ 85250 

MAW000264 
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MANCOUR, LAREE 
6270 N 78TH ST 328 
SCOTTSDALE, AZ 85250 

MANZONE, DOMENICO J & 
GABRIELLE 
6350 N 78TH ST NO 268 
SCOTTSDALE, AZ 85250 

MARANTETTE, THOMAS L 
13654 RONNIE WAY 
SARATOGA, CA 95070-51 53 

MARTIN, STEPHEN & IRMA 
7667 E SIERRA VISTA DR 
SCOTTSDALE, AZ 85250 

MATTINGLY, CHRIS 
6426 N 77TH WAY 
SCOTTSDALE, AZ 85250 

MATTINGLY, L GEORGE &JENNIFER 
10040 N 78TH PL 
SCOTTSDALE, AZ 85258 

MCCARTHY, MARJORiE C & CHRIST 
7749 E ROSE LN 
SCOTTSDALE, AZ 85250 

MCGOOKIN, MICHAEL J 
1579 LINCOLN ST 1 I I 
SAN RAFAEL, CA 94901 

MCGOWAN, ALISON H 
6270 N 78TH ST 330 
SCOTTSDALE, AZ 85250 

MCKALLOR, JON PATRICK & TRlClA 
7758 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85250 

MCKINLEY, PATRICIA L & MlCH 
7439 E EDWARD ST 
SCOTTSDALE, A2 85253 

MCMAHON, DAVID H 
6350 N 78TH ST NO 257 
SCOTTSDALE, AZ 85250 

MCQULLIN, DAWN A 
6350 N 78TH ST NO 270 
SCOTTSDALE, AZ 85250 

MEADOR, DOUGLAS WAYNE & PATRI 
6465 N 77TH PL 
SCOTTSDALE, AZ 85250 

MEDEROS, PATRICIA M 
6350 N 78TH ST 
SCOTTSDALE, AZ 85243 

MIHOK, DOROTHY C 
6350 N 78TH ST #272 
SCOTTSDALE, AZ 85250 

MILLS, WILLIAM E & EVELYN M T 
6349 N 78TH ST UNIT 71 
SCOTTSDALE, AZ 85250 

MISHEK, JAMES & LORINDA 
7800 E LINCOLN DR., #1104 
SCOTTSDALE, AZ 85250 

MITCHELL, STEPHEN F & SHERR 
61 17 N 77TH PL 
SCOTTSDALE, AZ 85253 

MORKEN, KATHLEEN R 
6350 N 78TH ST 276 
SCOTTSDALE, AZ 85250 

MOTZ, JANE RUTH 
6100 N 78TH ST 
SCOTTSDALE, AZ 85253 

MURPHY, KRISTOPHER RYAN 
6457 N 77TH PL 
SCOTTSDALE, AZ 85250 

7 
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MUUSERS & DANA BALL, SUZANNE 
6350 N 78TH ST NO 259 
SCOTTSDALE, AZ 85250 

NATHAN, WALTER & GLORIA B 
7719 E ROVEY AVE 
SCOTTSDALE, AZ 85257 

NESVIG, ERIC P & NANNETTE M 
6144 N 77TH PL 
SCOTTSDALE, AZ 85250 

NEWHOUSE, KAY D 
6350 N 78TH ST, #301 
SCOTTSDALE, AZ 85250 

NOTHMAN, JERRY & CORRINE 
1533 NE SISKIYOU ST 
PORTLAND, OR 97212 

NOVAK, JAY PERRY 
6447 N 77TH PL 
SCOTTSDALE, AZ 85250 

OLSON, KAREN S 
6450 N 78TH ST #239 
SCOTTSDALE, A2 85253 

OTONDO, PATRICIA M & JOSEPH Y 
7878 E GAINEY RANCH RD 8 
SCOTTSDALE, AZ 85258-1 755 

OTONDO, CATHERINE M 
6313 N 75TH ST 
SCOTTSDALE, AZ 85253 

OTTOSEN, GLEN R & BONNIE L 
7440 E EDWARD LN 
SCOTTSDALE, AZ 85250 

OWEN, WANDA L 
6350 N 78TH ST UNIT 278 
SCOTTSDALE, AZ 85250 

PADRON, CRISTlNA L 
6270 N 78TH ST NO 319 
SCOTTSDALE, AZ 85250 

PAMPEL, MARY ANN . 
2 AUTUMN PATH LN 
PITTSBURGH, PA I5238 

PARNIAN, ALI 
6270 N 78TH ST 338 
SCOTTSDALE, AZ 85253 

PARSONS, SANDRA K 
6430 N 77TH WAY 
SCOTTSDALE, AZ 85250 

PASSELL, DANA F 
6350 N 78TH ST UNIT 280 
SCOTTSDALE, AZ 85250 

PAYNE, JODY M 
6350 N 78TH ST 299 
SCOTTSDALE, AZ 85250 

PEAY, HEIDI R 
6035 N 77TH PL 
SCOTTSDALE, AZ 85250 

PETERS, EDWARD H 
6350 N 78TH ST 286 
SCOTTSDALE, AZ 85250-4703 

PETERSEN, ANNE 
6270 N 78TH ST, #334 
SCOTTSDALE, AZ 85250 

PIATT, ROBERTA S 
7800 E LINCOLN DR # I  100 
SCOTTSDALE, AZ 85250 

PINNA, JOSEPH 
6350 N 78TH ST 261 
SCOTTSDALE, AZ 85250 

8 
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POOLE, LINDA I 

LINCOLN PLACE 
532 E. MARYLAND AVE. STE. F 
PHOENIX, AZ 8501 2 

PUTNAM, ANN GILBERT 
6419 N 77TH PL 
SCOTTSDALE, AZ 85250 

QUAYLE, ROBIN W &WANDA J 
6427 77TH PLACE 
SCOTTSDALE, AZ 85261 

QUESNEL, JR., GERALD W &ANN 
6417 N 77TH WY 
SCOTTSDALE, AZ 85250 

RACZOWSKI, DONALD JAMES & HAR 
7731 E ROVEY AVE 
SCOTTSDALE, AZ 85250 

RANDALL, RANDALL ROBYN 
6435 N 77TH PL 
SCOTTSDALE, AZ 85250 

RANKIN, KERNIT EUGENE & SUSAN 
6325 NORTH 75TH ST 
SCOTTSDALE, AZ 85250 

RATCLIFF, PERRY A & ROBERTA 
7439 E LINCLON DR 
SCOTTSDALE, AZ 85253 

RICHARD, ERIC 
6350 N 78TH ST UNIT 293 
SCOTTSDALE, AZ 85250 

RITTER, DIANE M 
6270 N 78TH ST #336 
SCOTTSDALE, AZ 85253 

RIVERA, ADOLF & NEREYDA 
7767 E ROSE LANE 
SCOTTSDALE, AZ 85250 

ROSENBAUM, JOSEPHINE 
6041 N 77TH PL 
SCOTTSDALE, AZ 85253 

ROSS, LUCY-MEA0 
7725 E ROVEY AVE 
SCOITSDALE, AZ 85250 

RUDEN, BRADLEY T 
6270 N 78TH ST, #335 
SCOTTSDALE, AZ 85253 

RUGGERI, REBECCA A & SEBASTIAN 
6445 N 77TH WY 
SCOTTSDALE, AZ 85250 

SACHS, KENNETH H 
7338 E MARLETTE 
SCOTTSDALE, AZ 85250 

SALIT, MERYL S 
1233 E OCOTILLO RD 
PHOENIX, AZ 85014 

SANDBERG, RENEE K 
6450 N 78TH ST #207 
SCOTTSDALE, AZ 85253 

SANDLAND, STEVE 
6014 N 77TH PL 
SCOTTSDALE, AZ 85260 

SAUNDERS, SUE BEARDEN 
6108 N 77TH PL 
SCOTTSDALE, AZ 85254 

SCALBERG, PATRICIA A 
6270 N 78TH ST NO 333 
SCOTTSDALE, AZ 85250 

SCHAFFNER, LISA 
6270 N 78TH ST NO 322 
SCOTSDALE, AZ 85250 

9 MAW000267 
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SCHOLDER, JR., FRITZ W 
I 1  8 CATTLETRACK RD 
SCOTTSDALE, AZ 85253 

SCHUCKERT, WILLIAM & WOODARD 
6806 N ROCKING RD 
SCOTTSDALE, AZ 85250 

SCHUCKERT, WILLIAM F & 
WOODARD 
61 14 N 77TH PL 
SCOTTSDALE, AZ 85253 

SCHULTE, ELEANOR M 
7755 E ROSE LN 
SCOTTSDALE, AZ 85250 

SCUTARI, NICHOLAS P 
6418 N 77TH WY 
SCOTTSDALE, AZ 85250 

SEARCY, ROBERT KEITH & MARCE 
7550 WHISPERING WINDS RD 
SCOTTSDALE, AZ 85250 

SEIBOLD, LEONARD 
612 S CONNECTICUT AVE 
ROYAL OAK, MI 48067-2929 

SEYBOLD, LOUIS R 
1019 S 106TH PL 301 
OMAHA, NE 681 14 

SHALIT, BETH 
6047 N 77TH PL 
SCOTTSDALE, AZ 85250 

SHANNON, RICHARD E & PATRICIA 
1941 5 OLD FORT LN 
MONUMENT, CO 80132 

SHAPIRO, ROBERT A & SHEILA 
6349 N 78TH ST, #78 
SCOTTSDALE, AZ 85250 

SHAUL I l l ,  RICHARD B 
6439 N 77TH PL 
SCOTTSDALE, AZ 85250 

SHERWOOD, ANDREW R & JOANN 
100 W WASHINGTON STE 1860 
PHOENIX, AZ 85003 

SHRUM, JAMES W & JUDITH A 
9667 TIMBERVALE CT 
HIGHLANDS RANCH, CO 80129 

SMITH, MONICA, RICHARD E, CAR 
6350 N 78TH ST #294 
SCOTTSDALE, AZ 85250 

SMITH, SCOTT RANDOLPH 
7731 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

SPINELLI, MATTHEW J & TAULE R 
6463 N 77TH WAY 
SCOTTSDALE, AZ 85250 

STEVENSON, BRIAN R & MARILE C 
7743 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

STREED, BERNHARD ROY 
10682 E BAHIA DR 
SCOTTSDALE, AZ 85259 

, 

SULLIVAN, BRIAN 
6350 N 78TH ST 256 
SCOTTSDALE, AZ 85250 

SULLIVAN, MICHAEL 
6270 N 78TH ST #326 
SCOTTSDALE, AZ 85253 

SUNDELL, ROBERT & LUNSFORD 
6270 N 78TH ST 341 
SCOTTSDALE, AZ 85250 

10 
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TEMPELMAN, EMMANUEL 
7725 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

THOMAS, JOHN 
7500 E LINCOLN DR 
SCOTTSDALE, AZ 85253 

THOMPSON, W K & JOAN 
7758 E ROSE LN 
SCOTTSDALE, AZ 85253 

THORMODSGARD, PAUL G & OLlVlA 
7764 E ROSE LN 
SCOTTSDALE, AZ 85250 

TIERNEY, SEAN 
6120 N 77TH PL 
SCOTTSDALE, AZ 85250 

TIMMONS, LYNN ANN 
7764 E ROVEY AVE 
SCOTTSDALE, AZ 85250 

TOMPKINS, KARA R 
7800 E LINCOLN DR 1106 
SCOTTSDALE, AZ 85250 

TRIPODIS, EMMANUEL & LEHANE L. 
6350 N 78TH ST 284 
SCOTTSDALE, AZ 85250 

TUCKER, GAIL S 
6350 N 78TH ST #288 
SCOTTSDALE, AZ 85250 

TURNER, RICHARD 
1441 W BLUE RIDGE WAY 
CHANDLER, AZ 85248 

ULMAN, CLIFF 
BRIARWOOD I1 HOMEOWNERS 
ASSOC. 
4620 N. 16TH ST. STE. E l  11 
PHOENIX, AZ 8501 6 

ULRICH, ALAN C 
6349 N 78TH ST 76 
SCOTTSDALE, AZ 85250 

VOSS, JANE C 
6458 N 77TH PL 
SCOTTSDALE, AZ 85250 

WAGNER, ERICH J 
7770 E ROVEY LN 
SCOTTSDALE, AZ 85253 

WATKINS, DAVID W & KAREN S 
6350 N 78TH ST 267 
SCOTTSDALE, AZ 85250 

WATTIER, DOUGLAS S & L M 
7502 E BERRIDGE LN 
SCOTTSDALE, AZ 85253 

WEAVER, JENNIFER C 
6423 N 77TH PL 
SCOTTSDALE, AZ 85250 

WEINMANN, MARGIT C 
6461 N 77TH PL 
SCOTTSDALE, AZ 85250 

WEINTZ, HELENE 
6350 N 78TH ST 285 
SCOTTSDALE, AZ 85250 

WEISS, JACK & PEGGY 
6245 N 75TH ST 
SCOTTSDALE, AZ 85250 

WEISZ, DUANE 
ARROYO VERDE UNIT II 
HOMEOWNERS ASSOCIATION 
6249 N. 78TH ST. 66 
SCOTTSDALE,AZ 85250 

WERNER, JACK C & EVELYN M 
6350 N 78TH ST#302 
SCOTTSDALE, AZ 85250-4796 

11 
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WESTENDORF, BERNELDA 
7746 E ROVEY AVE 
SCOTSDALE, AZ 85253 

WHITEMAN, JAMES V & L BETTY 
6038 N 77TH PL 
SCOTTSDALE, AZ 85253 

WINDLE, ALISON K 
5211 SAGAMORE RD 
PUTNAM STATION, NY 12861 

WONG, DONALD H 
6720 N 78TH ST 321 
SCOTTSDALE, AZ 85250 

WOODROW, LESLIE 
6350 N 78TH ST STE 303 
SCOTTSDALE, AZ 85250 

ABC LIVING TRUST 
3104 E CAMELBACK RD 263 
PHOENIX, AZ 85016 

ARROYO VERDE HOMEOWNERS 
ASSN 
6450 N 77TH PLACE 
SCOTTSDALE, AZ 85250-4740 

B F E PROPERTIES 
4480 W PEORIA NO 202 
GLENDALE, AZ 85302 

.CABRILL0 SQUARE, C/O EAGLE 
PROPERTY MANAGEMENT 
CABRILLO SQUARE 
P.O. BOX 161 70 
PHOENIX, AZ 8501 1-61 70 

CANAL AT CATTLE TRACK LLC 
105 CATTLE TRACK WRIGHT, HAMILTON &JANE P 

6349 N 78TH ST, #72 SCOTTSDALE, AZ 85250 
SCOTTSDALE, AZ 85250 

FLOOD CONTROL DISTRICT 
ZIMNY, CAROYLN J 2801 W DUWNGO ST 
7764 E VALLEY VISTA DR PHOENIX, AZ 85009 
SCOTTSDALE, AZ 85250 

ZINK, ALEXANDER M 
KLM REALTY CORPORATION 
318 6270 N 78TH ST 

1561 W LAUREL AVE 
GILBERT, AZ 85233 

SCOTTSDALE, AZ 85250 

PHOENIX TITLE & TR CO 
P 0 BOX 158 ZINK, ALEXANDER M 

6246 N CATTLE TRACK RD 
SCOTTSDALE, AZ 85250 

SCOTTSDALE, AZ 85251 

PLATEAU WINDS CORPORATION 
523 N BEAVER ST ZRAKET, GEORGE A & CAROL W 

7537 E BERRIDGE LN FLAGSTAFF, AZ 86001 
SCOTTSDALE, AZ 85253 

0 rqan izations 

7522 E. MCDONALD LLC 
7522 E. MCDONALD 
SCOTTSDALE, AZ 85250 

S R P A I & P D  
PO BOX 1980 
PHOENIX, AZ 85001 

MAW000270 12 
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SCOTTSDALE COLONY 

PARADISE VALLEY ARSENIC TREATMENT PLANT - LETTER RECIPIENTS 

SCOTTSDALE COLONY 
HOMEOWNERS ASSN 
PO BOX 1057 
SCOTTSDALE, AZ 85252 

SIEGEL CORPORATE VENTURES 
$820 W MARYLAND AVE STE 5 
PHOENIX, AZ 85015 

SNAKE RIVER ASSOC 
2701 ALCOTT 
DENVER, CO 80211 

STUDIO ON CATTLETRACK LTD 
7550 E MCDONALD DR 
SCOTTSDALE, A2 85253 

0 
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CASE NO: 239-PA-2004 
PROJECT LOCATION: 621 5 N. 'Miller Road, Scottsdale, AZ 85250 

Date 

7/13/04 

7/14/04 

7/14/04 

7/14/04 

7/16/04 

8/5/04 

8/5/04 

8/5/04 

8/5/04 

COMMUNITY INPUT CERTIFICATION 

Name (person, organization, etc.) and address 

Marcie & Keith Searcy 
7550 Whisperinq Winds, Scottsdale 
Janie Ellis 
6105 N. Cattltrack, Scottsdale 
Bernie Gonzales 
6349 N. Cattletrack, Scottsdale 
Vern Swaback 
7550 E. McDonald Drive, Scottsdale 
Various (see attached listing) 

Bernie Gonzales 
6 3 4 9  N. Cattletrack, Scottsdale 
John Hink 
6301 N. 75th Street, Scottsdale' 
Lance Donatell 
6301 N. 78th Street, Scottsdale 
Tom Kaufman 
7520 E. Whispering Winds R d . ,  

Contact Format 
Meeting Phone Letter 

X X X 

X X X 

X X X 

x X X 

X 

X X 

X X 

X X X '  

X X 

P 

Scottsdale 

In the City of Scottsdale it is important that all applicants for rezoning, use permit, and/or 
variances inform neighboring residents, affected school districts, and other parties that may be 
impacted by the  proposed use, as well as invite their input. The applicant shall submit this 
completed certification with the application as verification that such contact has been made. 

ow n'eda p p Iica n t 
I 

Date 
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ADAMS, CHARLES P 
7538 E BERRIDGE LN 
SCOTTSDALE, AZ 85260 

ANDERSON, SANDRA L 
6350 N 78TH ST #287 
SCOTTSDALE, AZ 85250 

ANDRAS, JAMES T & CHRISTINE E 
7511 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

ARP, WILLIAM J 
6451 N 77TH WAY 
SCOTTSDALE, AZ 85250 

BAAS, THOMAS R & LESLIE K 
5 NORRIS 
BURR RIDGE, IL 60521 

BACON, STEVE E 
6350 N 78TH ST 297 
SCOPTSDALE, AZ 85250 

BARTLETT, STEPHEN C 
7728 E ROSE LN 
SCOTTSDALE, AZ 85250-4724 

BASILONE, ELINORE A 
6350 N 78TH ST 
SCOTTSDALE, AZ 85253 

BASTEN, ROBERT J & TIFFENY E 
6350 N 78TH ST, #283 
SCOTTSDALE, AZ 85250 

BERMAN, RALPH &JACQUELINE 
7649 E SIERRA VISTA DR 
SCOTTSDALE, A Z  85250 

BERNARD, MARYANNE D 
6350 N 78TH ST NO 291 
SCOTTSDALE, AZ 85250 

BERNARD, NICHOLAS W 
6234 N CATTLERACK RD 
SOTTSDALE, AZ 85250 

BERTRAM, DIANA M 
PO BOX 5535 
SCOTTSDALE, AZ 85261 

BONE, ALLAN N 
7512 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

BOULINEAU, FRED 
5514 E ANGELA DR 
SCOTTSDALE, AZ 85254 

BRANDE, PATRICK W 
6350 N 78TH ST 296 
SCOTTSDALE, AZ 85250 

BRINTON, MICHAEL JOHN 
6026 N 77TH PL 
SCOTTSDALE, AZ 85250 

BROCE, MARY LOU 
P 0 BOX 4986 
SCOTTSDALE, AZ 85261 

BURTON, EWA J 
6350 N 78TH ST 
SCOTTSDALE, AZ 85253 

BUSSEUIL, SUZANNE K 
6132 N 77TH PL 
SCOTTSDALE, AZ 85250 

BYRD, JOHN EDWARD 
6350 N 78TH ST #305 
SCOTTSDALE, AZ 85250 

CALDWELL, TWlLA 
7740 E ROVEY AVE 
SCOTTSDALE, AZ 85250 

MAW000274 
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CAN CAMP, ROGER A 
6350 N 78TH ST, #275 
SCOTTSDALE, AZ 85253 

CAPALDI, PATRICIA C 
7770 E ROSE LN 
SCOTTSDALE, AZ 85253 

CASE, SCOTT B C ’  

6460 N 77TH WAY 
SCOTTSDALE, AZ 85250 

CHALMERS, KAREN C 
7734 E ROVEY AVE 
SCOTTSDALE, AZ 85251 

CHOTIN, MORRIS & ELAYNE 
962 WYNHAVEN 
BALLWIN, MO 63011 

CLANCY, MICHAEL & LENORE E 
7734 E BERRIDGE LN 
SCOTTSDALE, AZ 85250 

’ COCHRAN, ROBERT E EHRET 
PAUL 
6270 N 78TH ST 325 
SCOTTSDALE, AZ 85250 

COHEN, RUTH 
LINCOLN PLACE 
7419 E. CACTUS WREN RD. 
SCOTTSDALE, AZ 85250 

COLEMAN, MARIAN D 
7524 E BERRIDGE LN 
SCOTTSDALE, AZ 85253 

COMPTON, RALPH S 
2519 E JASMINE CIR 
MESA, A 2  85213 

COOLEY, TIMOTHY F & ROSE M 
6032 N 77TH PL 
PHOENIX, AZ 85250 

1 

I 

COPE-HANEY, MARY MALLORY 
6462 N 77TH PL 
SCOTTSDALE, AZ 85250 

COTNER, CHRISTY A 
6270 N 78TH ST UNIT 323 
SCOTTSDALE, AZ 85253 

COTTER, RICHARD E & MARGARET 
6448 N 77TH PL 
SCOTTSDALE, AZ 85250 

COYNE, SANDRA DEE 
6008 N 77TH PL 
SCOTTSDALE, AZ 85250 

CRIMMINS, C JAMES & MELVA R 
19802 N 32ND ST #37 
PHOENIX, AZ 85050 

CRONIN, MARGARET 
7600 LINCOLN HOMEOWNERS 
ASSOCIATION 
7539 E. TUCKEY LN. 
SCOTTSDALE, AZ 85250 

CURTIS, KEITH & MARLA 
6350 N 78TH ST UNIT 316 
SCOTTSDALE, AZ 85250 

DAVIS, JON C & CINDY M 
7746 E VALLEY VISTA 
SCOTTSDALE, AZ 85253 

DICKIE, BILL K & JOANNE M 
7800 E LINCOLN DR, #I 102 
SCOTTSDALE, AZ 85250 

DODSON, JOAN 
6437 N 77TH WAY 
SCOTTSDALE, AZ 85250 

DUBIE, DAVID J 
6450 N 78TH ST #212 
SCOTTSDALE, AZ 85253 

2 
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DUGAS, SR., JOHN F 
6350 N 78TH ST #271 
SCOTTSDALE, AZ 85253 

DURHAM, ANDREA J 
6349 N 78TH ST UNIT 81 
SCOTTSDALE, AZ 85253 

EISELE, NEELY A & JUDITH E 
6350 N 78TH ST 304 
SCOTTSDALE, AZ 85253 

EWBANK, RICHARD VW & JUDITH 
7752 E ROSE LN 
SCOTTSDALE, AZ 85253 

FANCY, THOMAS A & BONITA L 
16 CUTLER DR 
SAVANNAH, GA 31 41 9 

FERA, ANN 8t ELIZABETH ASHLEY 
6350 N 78TH ST UNIT 314 
SCOTTSDALE, AZ 85250 

FERGUSON, ROGER & SYBIL 
PO BOX 519 
REXBURG, ID 83440 

FERNEDING, MICHAEL T 
P 0 BOX 6401 1 
TACOMA, WA 98464 

FILLER, CHARLES A 
7721 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85250 

FORNEY, DAVID E 
6270 N 78TH ST, #329 
SCOTTSDALE, AZ 85250 

FRANSEN, DENNIS R &CHERYL M 
2930 PALM DR 
BILLINGS] MT 591 02 

FRAZER, WILLIAM R & LAURA 
6464 N 77TH WY 
SCOTTSDALE, AZ 85253 

FRIEDMAN, ANNE G 
7740 E BERRIDGE LN 
SCOTTSDALE, AZ 85253 

FUJIMOTO, HARRY KENlCHl & CLA 
6422 N 77TH WAY 
SCOTTSDALE, AZ 85250 

FULLER, PATRICIA A 
6431 N 77TH PL 
SCOTTSDALE, AZ 85250 

FULTON, BRAD & JON1 E 
7734 E ROSE LN 
SCOTTSDALE, AZ 85253 

FUQUA, MARJORIE ROBIN 
7631 E SIERRA VISTA DR 
SCOTTSDALE, AZ 85250 

GAIMARI, PATRICK G 
7442 E CENTURY DR 
SCOTTSDALE, AZ 85250 

GIFFIN, RICHARD G & LAURA L 
6102 N 77TH PL 
SCOTTSDALE, AZ 85253 

GILMORE, MARCIA C 
6123 N 77TH PL 
SCOUSDALE, AZ 85053 

GIULIANO, JOHN T & CLARA M 
308 COMMERCE DR, #A 
FORT COLLINS, CO 80524-2759 

GLENN, GARRElT D & KAREN L 
7731 E VALLEY VISTA LN 
PHOENIX, AZ 85250 

MAW000276 3 
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GLESSING, ORIVLLE G & LEWIS 
6350 N 78TH ST ' 
SCOTTSDALE, AZ 85250 

GONZALES, BARNEY J 
6349 N CATTLETRACK RD 
SCOTTSDALE, AZ 85250 

GOODLOE, NANCY KING & JAMES C 
6350 N 78TH ST 254 
SCOTTSDALE, AZ 85250 

GRAHAM, ROBERT A 
6270 N 78TH ST #332 
SCOTTSDALE, AZ 85253 

GRANT, ROGER LEE & STEPHANIE 
6002 N 77TH PL 
SCOTTSDALE, AZ 85253 

GRAWET, LARRY D & SANDRA E 
1302 AMETHYST APT A 
REDONDO BEACH, CA 90277 

GROSDIDIER, MARY C 
6350 N 78TH ST 339 
SCOTTSDALE, AZ 85253 

GROSS, BRUCE H & ROBERT C 
3401 MANCHESTER COMMON 
FREMONT, CA 94536 

GULATTO, PETER J & ROSEMARIE 
7734 E VALLEY VISTA 
SCOTTSDALE, AZ 85253 

GULINO, DAVID G 
6127 N 77TH PL 
SCOTTSDALE, AZ 85250 

GULNAC, GABRIELE JILL 
6350 N 78TH ST 274 
SCOTSDALE, AZ 85250 

HAJ, MOHAMMAD K 
6105 N 77TH ST 
SCOTTSDALE, AZ 85250 

HALL, STANLEY R & NIKKI L 
7628 E EDGEMONT AVE 
SCOTTSDALE, AZ 85257-1 631 

HANNAH, STANLEY L & BETTY M 
#5 MARTIN LN 
ENGLEWOOD, CO 801 10 

HANSON, LYNN . 

6350 N 78TH ST 281 
SCOTTSDALE, AZ 85250 

HAUSHER, NANCY JEAN 
7743 E ROSE LN 
SCOTTSDALE, AZ 85253 

HEARN, LAUREN 
6466 N 77TH PL 
SCOTTSDALE, AZ 85250 

HEICHBERGER, RICHARD A 
7731 E ROSE LN 
SCOTTSDALE, AZ 85250 

HELTEMES, LEON T & COLLEEN 
5201 E CHARTER OAK RD 
SCOTTSDALE, AZ 85254 

HEMBROCK, ROBERT W 
6350 N 78TH ST UNIT 279 
SCOTTSDALE, AZ 85253 

HENDERSON, ROY S & DIANN C 
6337 N 75TH ST 
SCOTTSDALE, AZ 85250 

HERMANN, HANS & UTE 
27471 VIA SEQUOIA 
SAN JUAN CAPISTRANO, CA 92675 

4 AZAW000277 
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HEVLE, LYMAN C & BETTY A 
8348 E VIA DE LOS LIBROS 
SCOTTSDALE, AZ 85258-3202 

HICKS, SABRINA & STEPHEN 
43 STERLING CT 
HUNTINGTION, NY 11 743 

HINK, JOHN A. & MEGAN 
6301 N 75TH ST 
SCOTTSDALE, AZ 85250 

HI NOJOSA, DOMl NlQUE 
6350 N 78TH ST #264 
SCOTTSDALE, AZ 85250 

JOHNSON, PETER R 
6349 N 78TH ST 80 
SCOTTSDALE, AZ 85253 

HOLT, LOIS G 
6452 N 77TH WAY 
SCOTTSDALE, AZ 85250 

HOSNER, DONALD L & BARBARA 
6349 N 78TH ST #88 
SCOTTSDALE, AZ 85253 

HUNTER, FAITH L 
5414 FOREST HIGHLANDS CT 
WESTERVILLE, OH 43082 

ILLINGWORTH PIERCE, LOUISE 
6421 N 77TH WAY 
SCOTTSDALE, AZ 85250 

JACQUES, WILFRED G & ARLETTA 
6020 N 77TH PL 
SCOTTSDALE, AZ 85283 

JAY, JOHN C & PAULINE F 
7770 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85250 

JERVIS, JR., JOEL R 
6350 N 78TH ST NO 258 
SCOTTSDALE, AZ 85250 

JOHNSON, REID & SHERRY 
221 1 1 27TH AVE SE 
MAPLE VALLEY, WA 98038 

JOHNSTON, DEDE 
BRIARWOOD I I  HOMEOWNERS 
ASSOC. 
7344 E. KElM DR. 
SCOTTSDALE, AZ 85250 

JOHNSTON, DOROTHY J 
6350 N 78TH ST 298 
SCOTTSDALE, AZ 85250 

JONES, JANIE ELLIS 
105 CATTLE TRACK RD 
SCOTTSDALE, AZ 85250 

5 

JONES, JANIE ELLIS 
6226 N CATTLETRACK RD 
SCOTTSDALE, AZ 85250 

JONES, ROBERT C & B JOAN 
7752 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85253 

JOSEPH, STEWART M 
PO BOX 32034 
PHOENIX, A 2  85064 

JOSEPH, JR., JACK 
6350 N 78TH ST #269 
SCOTTSDALE, AZ 85250 

JOUSAN, C MIKE & VICKY 
6450 N 79TH ST #217 
SCOTTSDALE, AZ 85253 

KALFAYAN, SARKIS Y & OVSANNA 
7761 E VALLEY VISTA LANE 
SCOTTSDALE, AZ 85253 

AZAW000278 
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KAUFMAN, THOMAS R & CHRYSA L 

SCOTTSDALE, AZ 85250 
7520 E WHISPERING WINDS RD 

KEMPNER, SANDRA 
7523 E BERRIDGE LN 
SCOTTSDALE, AZ 85253 

KING, RONALD J 
6350 N 78TH ST 
SCOTTSDALE, AZ 85250 

KLOENNE, JAY, TIMOTHY, JAN1 
6442 N 77TH WY 
SCOTTSDALE, AZ 85250 

KRAMER, WM T & MARIE J 
6349 N 78TH ST, #77 
SCOTTSDALE, AZ 85250 

KROPP, DANIEL P 
7526 E WHISPERING WINDS DR 
SCOTTSDALE, AZ 85250 

KUEFFNER, KIRSTEN K 
16658 N 106TH WY 
SCOTTSDALE, AZ 85255 

LAHAYE, LIZ 
7758 E ROVEY 
SCOTTSDALE, AZ 85250 

LANDON, LINDA JILL 
6454 N 77TH PL 
SCOITSDALE, AZ 85250 

LARE-TYLER, DANIEL H 
6433 N 77TH ST 
SCOITSDALE, AZ' 85250 

LAUERSDORF, CINDY 
6270 N 78TH ST 
SCOTTSDALE, AZ 85250 

LAVENDER, CAREY MACK 
6441 N 77TH WAY 
SCOTTSDALE, AZ 85250 

LENDVAI, JOHN C &JUANITA M 
7722 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85253 

LESSER, GARY 
BRIARWOOD I I  HOMEOWNERS 
ASSOC. 
7302 E. VALLEY VISTA DR. 
SCOTTSDALE, AZ 85250 

LEVIN, DANIEL W 
7752 E ROVEY AVE 
SCOTTSDALE, A2 85250 

LEVY, JASON M 
6424 N 77TH PL 
SCOTTSDALE, AZ 85250 

LEWIS, THOMAS M 
6350 N 78TH ST NO 290 
SCOTTSDALE, AZ 85250 

LIEBERMAN, DAVID L & MARTHA T 
4413 N 62ND ST 
SCOTTSDALE, AZ 85251-1 91 2 

LUKE, K D, SHEILAH ROSE, VERNON 
6350 N 78TH ST NO 31 7 
SCOTTSDALE, AZ 85250 

LUU NICK & NGUYEN THERESA 
6233 N 75TH ST 
SCOTTSDALE, AZ 85250 

LYSCIO, SCOTT G 
6350 N 78TH ST, #295 
SCOTTSDALE, AZ 85250 

MALUDA, MIROSLAV & JULIA 
6044 N 77TH PL 
SCOTTSDALE, AZ 85250 

MAW000279 6 
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MANCOUR, LAREE 
6270 N 78TH ST 328 
SCOTTSDALE, AZ 85250 

MANZONE, DOMENICO J & 
GABRIELLE 
6350 N 78TH ST NO 268 
SCOTTSDALE, AZ 85250 

MARANTETTE, THOMAS L 
13654 RONNIE WAY 
SARATOGA, CA 95070-51 53 

MARTIN, STEPHEN & IRMA 
7667 E SIERRA VISTA DR 
SCOTTSDALE, AZ 85250 

MATTINGLY, CHRIS 
6426 N 77TH WAY 
SCOTTSDALE, AZ 85250 

MATTINGLY, L GEORGE &JENNIFER 
10040 N 78TH PL 
SCOTTSDALE, AZ 85258 

MCCARTHY, MARJORIE C & CHRIST 
7749 E ROSE LN 
SCOTTSDALE, AZ 85250 

MCGOOKIN, MICHAEL J 
1579 LINCOLN ST 11 1 
SAN RAFAEL, CA 94901 

MCGOWAN, ALISON H 
6270 N 78TH ST 330 
SCOTTSDALE, AZ 85250 

MCKALLOR, JON PATRICK & TRICIA 
7758 E VALLEY VISTA LN 
SCOTTSDALE, AZ 85250 

MCKINLEY, PATRICIA L & MICH 
7439 E EDWARD ST 
SCOTTSDALE, AZ 85253 

MCMAHON, DAVID H 
6350 N 78TH ST NO 257 
SCOTTSDALE, AZ 85250 

MCQULLIN, DAWN A 
6350 N 78TH ST NO 270 
SCOTTSDALE, AZ 85250 

MEADOR, DOUGLAS WAYNE & PATRI 
6465 N 77TH PL 
SCOTTSDALE, AZ 85250 

MEDEROS, PATRICIA M 
6350 N 78TH ST 
SCOTTSDALE, AZ 85243 

MIHOK, DOROTHY C 
6350 N 78TH ST #272 
SCOTTSDALE, AZ 85250 

MILLS, WILLIAM E & EVELYN M T 
6349 N 78TH ST UNIT 71 
SCOTTSDALE, AZ 85250 

MISHEK, JAMES & LORINDA 
7800 E LINCOLN DR., #I 104 
SCOTTSDALE, AZ 85250 

MITCHELL, STEPHEN F & SHERR 
61 17 N 77TH PL 
SCOTTSDALE, AZ 85253 

MORKEN, KATHLEEN R 
6350 N 78TH ST 276 
SCOTTSDALE, AZ 85250 

MOTZ, JANE RUTH 
61 00 N 78TH ST 
SCOTTSDALE, AZ 85253 

MURPHY, KRISTOPHER RYAN 
6457 N 77TH PL 
SCOTTSDALE, AZ 85250 

MAW000280 
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MUUSERS & DANA BALL, SUZANNE 
6350 N 78TH ST NO 259 
SCOTTSDALE, AZ 85250 

NATHAN, WALTER & GLORIA B 
7719 E ROVEY AVE 
SCOTTSDALE, AZ 85257 

NESVIG, ERIC P & NANNEUE M 
6144 N 77TH PL 
SCOTTSDALE, AZ 85250 

NEWHOUSE, KAY D 
6350 N 78TH ST, #301 
SCOTTSDALE, AZ 85250 

NOTHMAN, JERRY & CORRINE 
1533 NE SlSKlYOU ST 
PORTLAND, OR 97212 

NOVAK, JAY PERRY 
6447 N 77TH PL 
SCOTTSDALE, AZ 85250 

OLSON, KAREN S 
6450 N 78TH ST #239 
SCOTTSDALE, AZ 85253 

OTONDO, PATRICIA M & JOSEPH Y 
7878 E GAINEY RANCH RD 8 
SCOTTSDALE, AZ 85258-1 755 

OTONDO, CATHERINE M 
6313 N 75TH ST 
SCOTTSDALE, AZ 85253 

OTTOSEN, GLEN R 8. BONNIE L 
7440 E EDWARD LN 
SCOTTSDALE, AZ 85250 

OWEN, WANDA L 
6350 N 78TH ST UNIT 278 
SCOTTSDALE, AZ 85250 

PADRON, CRlSTlNA L 
6270 N 78TH ST NO 31 9 
SCOTTSDALE, AZ 85250 

PAMPEL, MARY ANN 
2 AUTUMN PATH LN 
PITTSBURGH, PA 15238 

PARNIAN, ALI 
6270 N 78TH ST 338 
SCOTTSDALE, AZ 85253 

PARSONS, SANDRA K 
6430 N 77TH WAY 
SCOTTSDALE, AZ 85250 

PASSELL, DANA F 
6350 N 78TH ST UNIT 280 
SCOTTSDALE, AZ 85250 

PAYNE, JODY M 
6350 N 78TH ST 299 
SCOTTSDALE, A2 85250 

PEAY, HEIDI R 
6035 N 77TH PL 
SCOTTSDALE, AZ 85250 

PETERS, EDWARD H 
6350 N 78TH ST 286 
SCOTTSDALE, AZ 85250-4703 

PETERSEN, ANNE 
6270 N 78TH ST, #334 
SCOTSDALE, AZ 85250 

PIATT, ROBERTA S 
7800 E LINCOLN DR #I I 0 0  
SCOTTSDALE, AZ 85250 

PINNA, JOSEPH 
6350 N 78TH ST 261 
SCOTTSDALE, AZ 85250 
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July 16,2004 

Re: Paradise Valley Removal Project 
Pre-Application Case Number: 239-2004 

Arizona 
American Water 

Dear 

For over 30 years, Arizona American Water and Paradise Valley Water Compaiiy have 
owned and operated the Miller Road Booster Station 6215 North Miller Road in your 
neighborhood. The facility supplies water to portions of the Town of Paradise Valley, 
City of Scottsdale, and unincorporated Maricopa County. Due to recent changes by the 
United States Environmental Protection Agency, Arizona American Water must make 
modifications to this current facility. 

You may have read in a recent Arizona Republic article about new Environmental 
Protection Agency standards for arsenic levels that are impacting many public/private 
water systems in the Valley. Since much of om groundwater contains some arsenic by 
nature, additional treatment is now required. To meet these requirements work is required 
to be completed by January 23, 2006. 

Damoii S. Williams Associates and D.L. Norton General Contracting have been hired by 
Arizona American Water to design and build the new facilities at this site. Arizona 
American Water will be submitting a rezoning request and use perinit to the City of 
Scottsdale in the near future for this project. Following is brief project overview. 

Rezoning parcels 174-13-934 and 174-13-935 back to R1-43 for construction of a 
new 19 mgd arsenic renioval facility to remove naturally occurring arsenic from well 
water. Requires Rezoning Application and Use Permit (Parcels 174- 13-930,93 1, 93 1, 
934, and 935) following rezoning approval. 

Before we move further in the process, we would like to invite you to an Open House 
meeting that we have scheduled to discuss the project with neighbors and interested 
individuals. Representatives from Arizona American Water and the designhuild team 
will be available at the Open House which is scheduled for: 

Date: Thursday August 5,2004 
Time: 5:30 p.m. 
Location: Hilton Scottsdale Resort & Villas 

6333 North Scottsdale Road 
Scottsdale, AZ 85250 



Page Two 
July 16,2004 

Arizona 
American Water 

If you can-- d t e project, -me at 623/445- 
2462.TFyo1.1 would like to contact the City of Scottsd=ding this project, call Tim 
Curtis, Project Coordination Manager at 480/3 12-4210 or e-mail at 
tcurtis@,scottsdaleAZGov or visit the City’s website 
http://www.scottsdaleAZ.Gov/~roiects/ProiectsIIiProcess. Your input and support are 
very important to the success of this project. 

Sincerely, 

Mr. Jim Campbell 
Operations Superintendent 
Paradise Valley District 
Arizona American Water 
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PUBLIC HEARING NOTICE 

SITE POSTING DATE: 1- 1 4 -  a_osQ- 

PHONE NUMBER: 4 . 5 3 0 -  S9b- 4nc3- 

I confirm that the site has been posted as indicated by the Project Manager for 
the case as listed. Pictureis of site postingis have been submitted. 

'1- &-OCh- 

-p&$l/ 
Notary Publi 

2004 
ayof ?------ 

MY commission expires k v  

Return completed, notarized affidavit and pictures to Current PIanning Services 
at least 20 days prior to Planning Commission hearing. 

T, 200$- 

Current Planning Sewices 
7447 E. Indian School Road, Suite 105 

Scottsdale, AZ 85251 
480-31 2-7000 
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Approved in Resolution 6161, October 7,2002 

POLICY OF THE CITY OR SCQT'FSHBPhEE 
. .. -.. ON APPEALS OF DEDICA'FHONS, EXACTIONS, OR ZONING REGULATION8 

MGHTS OF PROPERTY O W E R  . 

In addition to other rights granted to You by the US. and Arizona Constitution, federal and state law and city ordinances or 
regulations, you are hereby notified of your right to appeal the following City actions relating to your property: , 

. 1) Any dedication or exaction which is required of you by an administrative agency or official of the city as a 
condition of granting approval of your request to use, improve or develop your rea1 property. This appeal 
right does not apply to a dedication or exaction required as part of a city legislative act (for example a zoning 
ordinance) where an administrative agency or official has no discretion to determine the dedication or 
exaction. 

2) The adoption or amendment of a zoning regulation that creates a taking of property in violation of Arizona 
and federal court decisions. 

APPEAL PROCEDURE 

The appeaI must be in writing and specify the City action appealed and the date final action was taken, and it must be filed 
with or mailed to the hearing officer designated by the city within 30 days after the final action is taken. Address the appeal 
as follows: 

Hearing Officer, C/O City Clerk 
3939 Drinkwater Blvd. 
ScottsdaIe, AZ 8525 1 

I 
03 No fee will be charged for filing 
9 The City Attorney's Office will review the appeal for compliance with the above requirements, and will notify you if 

your appeal does not comply. 
9 Eligible appeals will be forwarded to the hearing officer, and a hearing will be scheduled within 30 days of receipt by 

the hearing officer of your request. Ten days notice will be given to you of the date, time and pIace of the hearing 
unless you indicate that less notice is acceptable to you. 

Q The city will submit a takings impact report to the hearing officer. 
03 In an appeal &om a dedication or exaction, the City will bear the burden of proving that the dedication or exaction to 

be imposed on your property bears an essential nexus between the requirement and a legitimate governmental interest 
and that the proposed dedication or exaction is roughly proportional to the impact of the use, improvement or 
development you proposed. 

9 In an appeal from the adoption or amendment of a zoning regulation, the City will bear the burden of proving that any 
dedication or exaction requirement in the zoning regulation is roughly proportional to the impact of the proposed use, 
improvement, or development, and that the zoning regulation does not create a taking of property in violation of 
Arizona and federal court cases. 
The hearing officer must render his decision within five working days after the appeal is heard. 

Q The hearing officer can modify or delete a dedication or exaction or, in the case of an appeal from a zoning regulation, 
transmit a recommendation to the City Council. 

03 If you are dissatisfied with the decision of the hearing officer, you may file a complaint for a trial de novo with the 
Superior Court within 30 days of the hearing officer's decision. 

' 

If you have questions about this appeal process, you may contact: 

City Manager's Office 
3939 Drinkwater Blvd. 
Scottsdale, AZ 85251 

City Attorney's Office 
3939 Drinkwater Blvd. 
Scottsdale, AZ 8525 1 

(480) 312-2422 (480) 3 12-2405 

Please be aware that City staff cannot give you legal advice. You may wish, but are not required, to hire an attorney to 
represent you in an appeal. 
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APPLICATION FORM FOR 
CERTIFICATE OF NO EFFECT 

OR CERTIFICATE OF APPROVAL 
RE: ARCHAEOLOGICAL 

RESOURCES ORDINANCE 

a Archaeological Survey and Report Submitted Date: g / 1 4 / o 4 
NarneofRepok A Cultural Resources Survey and Viewshed Reconnaissance 
Prepared by: Eco Plan Associates 

PRESERVATION DIVISION 
CITY OF SCOTTSDALE 

\ 
I 

\, Report # 
Coordinator 

Quarter Section: 

Book/Map/Parcel: - - 
Street Address: 

a____l_______ 

APPLICANT NAME: R E I  PROFESSIONAL S E R V I C E S ,  LLC 

ADDRESS: 6225 North 24th Street, Suite 200, Phoenix, AZ 85016 

602-954- 6 0 2-9 44- 
TELEPHONE #: 8 R a 8 ~ FAX#: 8 6 0 5 E-MAIL: ikack@deipro. corn 

r - r. .. 
OWNERNAME: Arizona American Water (Aaron Ashcroft) 

. .  19820 N. 7th Street, Ste. 201 ADDRESS 

Phoenix, AZ 85024 

. . .  

NOTES: 2418 2454 

DEVELOPMENT PROJECT APPLICATION 

. Rezoning . &ePermii General Plan 
Preliminary Plat - . Final Plat - Master Plan 
Development Review Eoard 
Building Permit - Grading Permit - Infrastructure Imp. 
Native Plant 

- Lot Split 

. ..: . . . .  

. . .  . . . .  . . . . . . . . . .  ... 
ARCHAEOLOGICAL SURVEY B REPORT 

'. . . .  

. .  e . . .  
. .  . . . . .  . . . .  . . . . . . . . .  . . _. . . . .  . .  
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2 Approved, in accordance with the following findings: 

No archaeological resources are located on the property 

- No significant archaeological resources are impacted 

- Significant archaeological resources are protected: 
Type of permanent protection provided 
Documentation of permanent protection provided and approved 

p Denied, Certificate of Approval Required 

Signature: Date: 
(Historic Preservation OfkerlCity Archaeologist) 

CERTIFICATE OF APPROVAL 
Dates: - Submiftal of Revised Archaeological Survey and Report - Approved Revised Archaeological Survey and Report - Submittal of Mitigation Plan 

Historic Preservation Commission: - - Satisfactory Implementation of Mitigation Plan 

. 

Approved Mitigation Plan by HPO/Archaeotogist: __ OR - 

Denied: 

o Approved 

Signature: Date 
(Historic Preservation OfficerlCity Archaeologist) 

. .  

e 
HPC'Dedsian: ' ' . . .HPCDecision: . ' '.. 

.. . , _.. ..: i . . : . . .  

. .  HPC Decision: ' - .  

CC Hearing: . 

CC Decision: CC Decision: ' . CC Decision: 

: .: . , .. . . 
: ' !.. CC'Heakng: 

. .  . .. 
.....I . . :  .. :I 

. .  . .  

.. 
*. Report # 

Coordinator 
THIS StDE OF FORM TO BE COMPLETED BY CITY 

,; 

Accepted by Dab: 
CompleteiApproved: Date: 

(Historic Preservation Officer/Civ Archaeologist) 

CERTlFlCATE OF NO EFFECT 

APPEALS 
. .  
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Prepared by: 
Jodi Strohmayer 

Submitted by: 
J. Simon Bruder 

Prepared for: 
Damon S. Williams Associates, LLC 
2355 East CameIbackRoad. Suite 700 
Phoenix, Arizona 85016 e. 
F O l r  6UbB4llhdO!Ii eo: 
City of Scottsdale 
Historic Preservation Division 
7447 E. Lndian School Ro2d 
ScottsdaIe, AZ 85251 

EcoPlan Associates, h c .  
Environmental Science & Resource Economics 
701 W. Southern Ave., Suite 203 
Mesa, Arizona 85210 

Pll2EYBLEGED - DO NOT HBIELEASE 
This document contains sensitive information about the location of cultural resources. 

Such information is to be distributed only on an as-needed basis in order to protect these properties 
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ABSTRACTMANAGEMENT SUMMARY 

Report Title 

Report Date 

EcoPlan Project No. 

Permits 

Agencies and Sponsor 

Project Description 

Project Location 

Area of Potential Effect 

Personnel and Dates of 
Fieldwork 

Number of Properties 

Eligible or Contributing 
Elements of Properties 

Ineligible andlor Non- 
Contributing Elements 

of Properties 

Effect Recommendation 

A Cultural Resource Survey and Viewshed Reconnaissance for an Arsenic Removal 
Facility in Scottsdale, Maricopa County, Arizona. 

August 2004 

04-700 

None were required because the survey was confined to private land. 

Damon S. Williams Associates, LLC (DSWA) 

A pedestrian survey and viewshed analysis for a proposed arsenic removal facility, in 
Scottsdale, Maricopa Cbunty, Arizona. 

The project area is located in the NW% SW% SEX and the SW% NW% SEX of 
Section 11, Township 2 North, Range 4 East, of the Gila and Salt River Base Line 
and Meridian, as depicted on the 1965 (photorevised 1982) Paradise Valley, Arizona 
7.5-minute USGS quadrangle. 

The area of potential effect (APE) for the current project consists of the facility 
location, which encompasses approximately 12.05 acres of private land, as well as a 
one-mile viewshed around the project area where historic properties could be 
impacted visually by the proposed facility. 

The author conducted the survey and viewshed reconnaissance on 22 July2004, 
expending one person-field day of effort. 

One: Site AZ U:5:283 (ASM), a historic artifact scatter. 

None 

One: Site AZ U:5:283 (ASM), a historic artifact scatter. 

Site A 2  U.5:283 (ASM) is recommended as ineligible for listing in the National 
Register, and therefore it is recommended that no further treatment or avoidance 
measures are recommended. Research within the one-mile viewshed identified two 
cultural resources, the Cattle Track Complex and the Arizona Canal, which were 
evaluated for potential visual impacts that could result from the proposed installation 
of the arsenic removal facility. Provided the facility design is compatibIe with the 
adjacent historic properties, the Cattle Track Complex and the Arizona Canal will not 
be impacted visually by the proposed facility. As a result, we recommend that a 
“Certificate of No Effect” be issued for this project in accordance with the City of 
Scottsdale’s “Archaeological Resource Protection Ordinance.” 

If previously unidentified cultural resources should be discovered during 
construction, the City of Scottsdale Historic Preservation Division should be notified 
to make arrangements for the appropriate assessment and treatment of those 
resources. 
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INTRODUCTION AND BACKGROUND 

On behalf of Arizona American Water Company {AZAWC), Damon S ,  Williams Associates, LLC 
(DSWA) is preparing a design for an arsenic removal facility in Scottsdale, Maricopa County, Arizona 
(Figure 1). This action is in response to the recent announcement by the U.S. Environmental Protection 
Agency (EPA), which requires public water systems to lower the maximum contaminant level (MCL) of 
arsenic in drinking water by 2006. In some cases, CompIiance with these new regulations will require the 
installation and operation of treatment facilities. Accordingly, AZAWC, assisted by DSWA, must 
consider the effects of the facility installation on historic properties and obtain approval &om the City of 
Scottsdale Historic Preservation Division. AS a result, DSWA contracted EcoPlan Associates, Inc. 
(EcoPlan) to conduct a cultural resource survey and viewshed reconnaissance in support of the proposed 
arsenic removal facility. 

PROmCT LOCATION AP4D .AREA OF P B T E N T m  EFFECT 

The project area is located in the NW% SW% SEX and the SW% W %  SEX of Section 11, Township 2 
North, Range 4 East, Gila and Salt River Base Line and Meridian as depicted on the 1965 
(photorevised 1982) Paradise ValIey, Arizona 7.S-minute USGS topographic map (Figure 2). 

The area of potential effect (APE) is described as the “footprint” where disturbance may occur as a result 
of the proposed installation of the arsenic removal facility. The APE for the current project consists of the 
facility location, which encompasses approximately 12.05 acres of private land, as well as a one-mile 
viewshed around the project area where historic properties could be impacted visually by the proposed 

. -  

e , facility. 

STUDY GOALS ARID !REPORTlNG COWENTHONS 

The objective of this report is to provide documentation to assist AZAWC in obtaining approval from the 
City of Scottsdale Historic Preservation Division for the proposed installation of an arsenic removal 
facility in Scottsdale. More specifically, this report will provide documentation of, and when appropriate, 
National Register of Historic Places (National Register) eligibility assessments for all cuItural resources 
identified within the APE. 

Cultural resource specialists typically express measurements using the metric system when reporting on 
aboriginal archaeological sites, and English measurements when discussing non-aboriginal properties. 
Measurements derived from USGS maps, or from other sources in which English measurements are used, 
are given only in English dimensions. Thus, distances are given in miles and elevations are given in feet. 
The dimensions of surveyed areas are expressed in feet (or miles) and acres. If appropriate, metric- 
English conversions are provided for clarity. 

Prior to fieldwork, cultural resource records were consulted at the Arizona State Museum (ASWI), the 
AZSITE on-line database, the Arizona State Historic Preservation Office (SHPO), Pueblo Grande 
Museum (PGM), the National Register of Historic Places (National Register) on-line database, the 
Scottsdale Historic Register (Scottsdale Register) on-line, and the General Land Office (GLO) plats on 
file at the Bureau of Land Management PLM) to identify prior sunveys and previously recorded cultural 
resources within one mile of the project area. Documentation collected during the record searches was e EcoPlan Cultural Resource Survey Report 04-700 1 DSWA Project No. 23020203 
DSWA, Arsenic Removal Facility 

AZAW000302 



\. 

0 100 Kllorneten 

0 40 Miles 
I 

*.*I IpI>.yI:, , 

EcoPlan Cultural Resource Survey Report 04-700 2 
DSWA, Arsenic Removal Facility 

DSWA Project No. 23020203 

AZAW000303 

--_ _ _  



f .  . '. OOh' LL'E 

00L'ilL'E 

OO6'9Oh 'E 



.. \ *  

plotted on maps along with the survey area. A review of available site cards for cultural resources in the 
vicinity provided information on the types and locations of cultural resources likely to be encountered 
during the survey. 

The project area was identified using plans provided by DSWA During the investigation, the author 
surveyed the parcel by walking parallel transects spaced less than 50 ft apart. The cultural resources 
searched for included archaeological sites, historic buildings and structures, and isolated 
occurrences 00s). When encountered, the location and a general description of identified cultural . 
resources were recorded. Each location was plotted by hand on survey area maps, which consisted of 
portions of USGS 7.5-minute topographic maps. Cultural resource locations were recorded using a 
Garmin Etrex handheld Global Positioning System (GPS), and photographed with a digital camera. 

The distinction between 10s and archaeological sites is based on the general criteria outlined in the 
'Xevised Site D e f ~ t i o n  Policy (Arizona State Lands)" (ASM 1995). Archaeological sites are generally 
defrned and identified as areas of purposeful human activity that include artifact assemblages andlor 
features and structural remnants that reflect this activity. Generally, artifact assemblages at sites, in 
comparison to those at IOs, include several artifact classes (for example, chipped stone debitage, ceramic 
sherds, or glass bottles) and greater overalI numbers of artifacts. 1 0 s  generally consist of only a single or 
possibly a few artifacts, of only one or two artifact classes, that do not reflect purposeful human activity. 
1 0 s  are indicative of happenstance or fortuitous artifact deposition rather than a purposeful human 
undertaking. A few ceramic sherds representing an accidentally broken vessel or a single projectile point 
are examples of 10s. Simple, isolated features also can be identified as 10s. 

When cultural remains were located during the pedestrian survey, the author walked close interval 
transects, approximately 10-13 A apart, in the vicinity of the fmd to locate any additional artifacts, 
associated features, or structural remains. Based on the results of the close interval inspection, the cultural 
resources were determined to be either a site or an IO. The general criteria applied regarding the number 
of artifacts was 20 or fewer artifacts within a localized area, generally 50 ft  in diameter, of  only one or 
two artifact classes, were considered an IO. Larger concentrations of artifacts, and artifacts with 
associated features, were considered archaeological sites. 

E r n O N M E N T  

The project area is located within the Basin and Range physiographic province, and approximately 25 
miles northeast of the confluence of the Gila and Salt Rivers. Elevations in the vicinity approach 1,300 
feet above sea level. The underlying geology consists of surficial deposifs, which accumulated throughout 
the Holocene to middle Pleistocene (Kamilli and Richard 1998). Surface sediments within the region 
belong to the Laveen-Rillito association, which are moderately coarse-textured limy soils that formed in 
old alluvium derived from limestone (Hendricks 1985). The surrounding vegetation is characteristic of the 
Lower Colorado River Valley subdivision of the Sonoran Desertscrub biotic community (Turner and 
Brown 1994). High temperatures and low precipitation support the growth of creosotebush, white 
bursage, ocotillo, and brittlebush. Areas near drainageways can often support western honey mesquite, 
ironwood, smoketree, and blue palo verde (Turner and Brown 1994). In terms of a built environment, the 
project area can be characterized as largely urbanized due to commercial and residential development. 

CULTURE "ISTORY 

This section briefly summarizes the prehistory and history of the project vicinity. More detailed 
overviews of the regional culture history can be found in Crown and Judge (1991), Doyel (1987), Doyel, 
Fish, and Fish (2000), Gladwin and others (1938), Gumerman (1991), Haury (1945, 1976), and Wilcox q 
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and others (1981). The cultural history of the project vicinity can be divided into five time periods that 
roughly correspond to major changes or adaptations in life patterns. These periods are the Paleoindian 
(about 10,000-8,500 B.C.), Archaic (8,500 B.C.-A.D. O), Formative (A.D. 0-1500), Protohistoric (A.D. 
150a-1800), and the Historic Period (A.D. 1800-1950). Table I summarizes the chronoIogy used in this 
document. 

2000 
1950 Recent 

Historic 
Native American and Euroamerican 

1800 

1 m n  

Protohistoric 
O'odham (Pima and Papago) 

a ,  _ .  

1350 

Polvodn Phase (7) 

Civano Phase 

Soh0 Phase 

Classic Period 

1150 
Santan Phase (?) 
Sacaton Phase 

Sedentary Period 
Formative 

Santa Cruz Phase 

Gila Butte Phase 
H o h o h l  Colonial Period 850 

700 Snaketown Phase 

500 

Swcetwater Phase 
Estrella Phase 

Vahki Phase 
Pioneer Period 

Red Mountain Phase A.D. 
0 

B.C. 

Archaic 

asoo 

Paleoindian 

'Hohokam chronology adapted from Dean (1991) 

Populations during the Paleoindian period were small, mobile hunting and gathering groups. Paleoindian 
populations of the Clovis complex relied on large game animals, and produced large, finely made 
projectile points. The Paleoindian period is followed by the Axhaic Period, and by a shift from hunting 
large game animals to a more vaned hunting and gathering lifestyle and the beginnings of agricultural 
subsistence. This shift in lifestyle may be due to the extinction of large game species throughout the 
Southwest. Artifacts found at Archaic Period sites typically include a wide variety of chipped stone 
projectile points, tools, and materials. A variety of ground stone implements can be found at sites dating - -  
to the Late Archaic Period. No Paleohdian or Archaic Period sites are known to exist in the project 
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vicinity, although several early Holocene ArchGc sites have been noted west of the Agua FridGila River 
confluence (Mabry 1998). 

The Formative Period 

The Hohokam, who inhabited the MiddIe Gila, Middle SaIt, and Santa Cruz River valleys during the 
Formative Period are one of the most widely investigated, archaeologicaIly defined, cultma1 groups in 
North America. Researchers have divided the Hohokam cuItural sequence into four periods that equate to 
changes in settlement and subsistence patterns. These periods are the Pioneer (A.D. 0-775), Colonial (A.D. 
775-975), Sedentary (A.D. 975-1 ]SO), and Classic (A.D. 1150-1400). The chronological sequence for the 
four Hohokam periods (and the phases into which they are subdivided) used in this report follows Dean 
(1991) (refer to Table 1). 

The Pioneer Period has been divided into five phases that correspond to changes in habitation and ceramic 
types: Red Mountain (A.D. 0-300), Vahki (A.D. 300-500), Estrella (A.D. 500-600), Sweetwater (A.D. 600- 
700), and Snaketown (A.D. 700-775). The introduction of ceramic technoIogy, an increased dependence 
on agriculture, and the establishment of more sedentary villages are the factors that usher in the Formative 
Period, although preceramic agricultural sites of the Red Mountain Phase (A.D. 0-300) have been 
identified in the Phoenix Basin (Doyel and Fish 2000:g; Mabry 200055). This period is characterized by 
small groups of square- and ovoid-shaped pit houses arranged in clusters of 2-4 houses around a central 
courtyard and probably only seasonally occupied (Cordell 1997; Crown 1991; Doyel 1987). Several 
house groups may have formed a dispersed village, and would have been situated adjacent to a major 
waterway, such as the Salt River. Throughout most of the Pioneer Period, agriculture was primarily 
confmed to the river floodplain, however, by the Snaketown Phase irrigation canals were being 
constructed and arable lands adjacent to rivers were being farmed. Crops included corn, beans, squash, 
cotton, and tobacco. The dispersed villages are often associated with distinct activity areas, trash mounds, 
and burial areas. Artifacts commonly observed at Pioneer Period sites include clay figurines, slate 
palettes, worked marine shell, plain and polished red ware ceramics, red-on-gray decorated ceramics in 
the Estrella Phase, and red-on-buff ceramics in the subsequent phases (Cordell 1997; Crown 1991). 

The Colonial Period includes the Gila Butte (A.D. 775-850) and Santa Cruz (A.D. 850-975) Phases, and is 
interpreted as a period of Hohokam expansion and increased sedentism. Habitations during the Colonial 
Period were likely permanent, situated on terraces above the river floodplain, consisted of 2-4 rectangular 
pit houses arranged in clusters around courtyards, and commonly included associated extramural work 
areas, cremation areas, and trashmounds (Crown 1991; Hill and Bruder 2000). Several of these clusters 
make up larger villages, such as Snaketown, on the Gila River approximately 25 miles (40 km) southeast 
of the project area, which is dispersed over an area several hundred meters in diameter-maybe several 
kilometers Waury 1976; wikox and others 1981). Monumental architecture appears in the Colonial 
Period in the form of caliche-capped trash mounds and what Hohokam researchers have termed 
ballcourts, signaling an increasing differentiation or incrcase in status of some sites in the Hohokam area 
(Crown 1991; Wilcox and Sternberg 1983). Irrigation agriculture increased during this period, although 
dry farming was still practiced. Artifacts typical of the Colonial Period include specialized craft items of 
marine shell and turquoise, slate palettes, and elaborate clay figurines, Decorated red-on-buff pottery is 
also common, and includes incised wares in the Gila Butte Phase, and non-incised wares with tightly 
packed, carefilly executed decorations during the Santa Cruz Phase (Haury 1976). 

During the Sedentary Period, the Hoholtam culture area continued to grow, and reached its greatest 
extent. Large villages such as Snaketown also reached their greatest size and most complex arrangements 
@oyel, Fish and Fish 2000; Haury 1976). The period consists of the Sacaton (and possibly the Santan) 
Phase (A.D. 975-1 ISO), which is characterized by large villages of ellipsoidal and rectangular pit houses 

' 
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on terraces above the river floodplain (Cordell 1997; Crown 1991). Construction of ballcourts continues 
and flourishes in the Sedentary, and a new form of monumental architecture, the platform mound, is 
introduced (Crown 1991; WiIcox and Stemberg 1983). During this period canal systems are M e r  
expanded, and the dead are cremated and buried in pottery vessels, although a few east facing, extended 
inhumations are known (Crown 1991). Craft items during this period become increasingly crude, and 
design elements on red-on-buff pottery are less carefully executed (Crown 1991). Red-ware pottery is 
reintroduced in this period. 

At about A.D. 1000, near the end of the Sedentary Period, a dramatic shift can be seen in the settlement, 
architecture, burial practices, and material culture throughout the Hohokam culture area, and throughout 
the American Southwest. Researchers define three phases, the Soh0 (A.D. 1150-1300), Civano (AD. 
1300-1400), and Polvor6n (1400-1500), for the Classic Period in the Phoenix basin (Doye1 and Fish 
2000:4-5). In the Classic Period, Iarger, aggregated, and permanent communities on the river floodplain 
with adobe, jacal, and masonry constructions replace pit house villages in most of the Rohokam area. 
Irrigation systems are expanded and upgraded. Larger villages become home to massive platform 
mounds, such as that seen at the Gatlin Site in Gila Bend, and are often enclosed within compound walls 
(Doyel 1991). Large adobe great houses were constructed at central sites such as Pueblo Grande, Mesa 
Grande, and Casa Grande. The majority of human burials in the Classic Period tend to be inhumations, 
although cremations still occur (Crown 1991). Red-on-buff ceramics are virtually replaced by Salado- 
style polychrome wares and highly polished red wares. Crown (1991:153) suggests that the Classic Period 
was a time of intensification and rapid change, departing &om the patterns of earlier periods. By A.D. 
1400, evidence points to a virtual Hohokam abandonment of the region, although some evidence exists 
for a possible small-scale occupation in the post-classic Polvor6n Phase. 

After A.D. 1500, indigenous Pima and Papago groups (modem-day Akimel O’odham and Tohono 
O’odham) occupied the region surrounding the Phoenix basin. It is thought by most researchers that these 
groups are descendents of the prehistoric Hohokam (McGuire and Schiffer 1982), although 
Crown (1991:154) states that it is unclear whether the Phoenix basin was continuously occupied by 
indigenous populations up to the arrival of Europeans. Eusebio Kino, a Jesuit and Spanish explorer, 
explored much of the lower Gila River VaIley and Papagueria in 1699, but never documented a visit to 
the Phoenix Basin. Modem researchers think that the Phoenix basin was either abandoned or only 
occupied infrequently on an opportunistic basis. At some point after the Spanish Entrada, Apache and 
Yavapai groups began to exploit the resources of the Salt and Gila River Valleys, and began to raid 
Papago vilIages along the Gila River to the south of the project area. Few Apache or Yavapai sites have 
been identified in the Phoenix area. Typically, Apache and Yavapai sites consist of small ephemeral 
settlements, wikieups, and agave roasting pits associated with chipped stone tools and crude plain ware 
ceramic artifacts (Gilpin and Phillips 1999). 

The first Euroamericans came to the Phoenix basin in the mid-l8OOs, after the United States acquired 
what is now most of Arizona and New Mexico in the treaty of Guadalupe Hidalgo. Early settlers o f  the 
Phoenix basin were attracted by the fertile soils and the potential for agriculture. In some cases, the early 
settlers dug out the old Hohokam canals to increase arable lands, and the ancient irrigation network surely 
provided inspiration for a massive historic canal system (Trimble 1986). In 1902, Congress passed the 
Reclamation Act, which allowed the federal government to fund irrigation projects throughout the 
western US with monies acquired from the sale of public lands (United States Bureau of Reclamation 
2004). Established as a result of the Reclamation Act, the Reclamation Service (renamed Bureau of 
Reclamation in 1923) selected the Salt River Valley as one of its first major projects. From this initiative 
stemmed Salt River Project (SRP), which now manages and operates the Valley’s extensive canal system. 
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Project Number Project Name 
1 2000- 12 1 .ASM Scottsdale Resort Condo Survey 
2 2000-426.ASM LVA II Archaeological Survey 
3 2002-174.ASM InteIligent Transportation Systems: Smart Comdors I1 

1 )  

0 
c 

Reference 
Walsh 2000 
Shaw 2000 
Winter and others 2002 

Scottsdale was named for Reverend Winfield Scott, who moved to the afea in 1888 and acted as a local 
promoter for the community (TrimbIe 1986). With a population of onIy eight hundred, ScottsdaIe’s 
growth was considerably stunted p ~ o r  to World War II, but by 1965 the city boasted fifty-five thousand 
residents (Trimble 1986). Today, Scottsdale is a popular stop for tourists visiting the southwest. 

The author consulted culturaI resource records at ASM, the SHPO, PGM, and the AZSITE on-line 
database to identify prior surveys and previously recorded cultural resources within one mile of the 
proposed treatment facility. The records search identified three previous cultural resource surveys within 
one mile of the current project area. These surveys are summarized in Table 2 and depicted on Figure 2. 
None of the surveys were conducted within the current project area. 

The National Register on-line database, the Scottsdale Register on-line database, and the GLO plats were 
reviewed for firther information on historic properties and possible historic locales. Review of the GLO 
plat for T2N R4E, dating to 1870, did not indicate any historic locales, buildings, or features within the 
project vicinity. Consultation of the National Register and Scottsdale Register, however, yielded one 
historic property: the Cattle Track Complex. The Cattle Track CompIex is comprised of two adjacent 
parcels of land located in Scottsdale on Cattle Track Road (also h o r n  as Miller Road) between Lincoln 
Drive and McDonald Drive. The southern parcel belongs to the Ellis family and consists of one main 
building and eight ancillary structures. The northern parcel is currently owned by Fred Kuefher, and 
consists of one main building and two workshop studios. All of the buildings located within the Cattle 
Track Complex were built by engineer George L. Ellis, whose innovative designs played an integral role 
in the development of Scottsdale as an arts colony in the 1930s. The main building on the Ellis property, 
aptly named the George Ellis House, was constructed in 1937 from recycled materials. Today, most of the 
buildings serve as residences and work studios, but continue to convey their historic associations. The 
George Ellis House was added to the National Register in 1999 under Criteria B and C, for its association 
with the life of a significant person and for its distinctive design and construction. The Cattle Track 
Complex as a whole was zoned historic property in 1996 by the City of Scottsdale, and added to the 
Scottsdale Register following its establishment in 1999. 

In addition to the Cattle Track Complex, another cultural resource, the Arizona Canal, is located 
immediately adjacent to the proposed location for the arsenic removal facility. The Arizona CanaI was 
constructed between 1882 and 1885 by the Arizona Canal Company, and eventualIy integrated into the 
SRP system. A Programmatic Agreement (PA) has been developed among the Bureau of Reclamation, 
the Advisory Council on Historic Preservation, the Arizona SHpO, and SRP for the system of historic 

. canals. The PA states that the Arizona Canal has been determined eligible for listing on the National 
Register under Criteria A and C. 
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P E D E S T U  SURVEY 

The author conducted the survey on 22 July 2004, expending one person-field day of effort. Much of the 
project area has been disturbed as a result of previous construction (Fi,wes 3 - 6). Ground visibility 
during the survey was excellent, with less than 15 percent ofthe ground surface obstructed by vegetation. 

Figure 3. pahotogrsph of Exiskg Storage Shed QD Surveyed Parcel (eew to north). 
Photograph by J. Strohmayer, 22 July 2004. 

Figure 4. Photograph of Existing Faradise Valley Water Campany Ta& on Sumeyed Parcel (view to east). 
Photograph by J. Strohayer,  22 July 2004. 

EcoPlan CuItural Resource Suivg Report 04-700 
DSWA, Arsenic Removal Facility 

9 DSWA Project No. 23020203 

MAW0003 10 



4 - r - -  - --  
DSWA, Arsenic Rmova! Facility 

L 

AZAW0003 11 



z \. 

As a result of the field effort, a historic trash scatter, site AZ U5:283 (ASM), was identified within the 
project APE. A description is provided below, along with a National Register eligibility assessment. 

AZ U:5:283 (ASBQ 

Site Number 

Site Dimensionas 
Location 

Property Type 

Site Description 

AZ U:5:283 (ASM) 
Historic Trash Scatter 
140 x 115 ft 
East of Cattle Track Road (Miller Road) Between Lincoln Drive and 
bdcDonald Drive 
W %  SW% SE% and the SW% NW% SE% of Section 11, T2N R4E, Gila 
and Salt River Base Line and Meridian 
1965 (Photorevised 1982) Paradise Valley, Arizona USGS 7.5' Quadrangle 
415020,3709830 UTM Zone 12 North, NAD 1927 (Conus) 
1,290 ft above sea level 
Private 
Indeterminate Historic 
Historic Period (early 1920s) 

Site AZ U:5:283 (ASM) consists of a moderate density historic trash scatter situated east of Miller Road 
between Lincoln and McDonald Drives, and approximately 100 ft west of the Arizona Canal (refer to 
Figure 2). The site is situated at the southern extent of the survey parcel and bounded by the Cattle Track 
Complex to the south and west. The boundaries of the artifact scatter were marked with pin flags (later 
removed), and their locations were mapped using a GPS. The plan view map of site AZ U:5:283 (ASM) 
can be found in Figure 7. 

The site is located within a well-developed residential area on a parcel of land that has been recently 
bladed. As a result, much of the natural environment no longer exists. There is no vegetation within the 
site boundary, which allowed for 100 percent ground visibility at the time of the survey (Figures 8 and 9). 
Dense vegetation, however, does surround the areas immediately adjacent to the survey parcel. Surface 
sediments consist of a loose sandy loam with few gravel inclusions. 

The site measures 115 A north to south and 145 ft east to west, and consists of a general scatter with a 
10 x 20 ft artifact concentration situated roughly at the center of the site. All of d e  artifacts identified at 
site AZ U:5:283 (ASM) were inventoried and are presented below in Table 3. Approximately 142 
artifacts were observed at the site, which is equal to 0.08 artifactsly. More than half of the artifacts 
inventoried are glass. Glass types include clear, brown, selenium, cobalt, aqua, and sun-colored amethyst 
(SCA). Additional artifact types include metal, ceramics, shell casings, and a brick. SCA and aqua glass, 
such as the fra,ments observed at site AZ U:5:283 (ASM), were manufactured between 1880 - 1920, 
while selenium glass was only produced from 1915-1930 (Goodman 1998). In addition, a continuous 
thread top bottle fra,ment was observed at site AZ U:5:283 (ASM). Bottles and jars with continuous 
thread tops became widely used beginning in 1924 (Goodman 1998). In sum, the diagnostic artifacts 
identified at site AZ U:5:283 (ASM) suggest a temporal range between 1915 and the early 1920s, which 
indicates that it predates the Cattle Track Complex. 
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Wire 
Cermmics (Total) 

Whiteware 
Porcelain 

Other (Total) 
Shell Casing 

Brick 
SMbtObb3 

4 3 7 

11 I5 26 
4 2 6 

2 1 3 
0 I I 

15 17 32 

2 2 4 

85 57 

Wecammenaila~onn 

It is evident from the temporally diagnostic artifacts that site AZ U:5:283 (ASM) is unrelated to the 
adjacent Cattle Track Complex, and therefore does not appear to be associated with an important event or 
person (refer to discussion below). Furthermore, site A2 U:5:283 (ASW has no apparent architectural or 
engineering importance, and its information potential has been exhausted by this recording. We 
recommend, therefore, that the site be considered ineligible for listing in the National Register. 
Accordingly, no avoidance measures or fi.irther treatment of site AZ U:5:283 {ASM) is recommended. 

VHEWSHED RECONNAPSSMCE 

The Cattle Track Complex is zoned “historic property,” and therefore is protected under Article VI of the 
City of Scottsdale Historic Preservation Ordinance, which pr6vides for the retention of the original 
appearance, setting and placement of the historic property. One specific building of the Cattle Track 
Complex, the George Ellis House, is listed on the National Register under Criteria B and C. In addition, 
the Arizona Canal has been determined eligible for the National Register under Criteria A and C. AS a 
result, the Cattle Track Complex, specifically the George Ellis House, and the Arizona Canal have the 
potential to be impacted visually by the installation of the arsenic removal facility. 

Accordingly, the author conducted a viewshed reconnaissance survey using pedestrian and vehicular 
transportation on 22 July 2004. Digital photographs were taken of the proposed facility location from 
various points within the Cattle Track Complex and from the Arizona Canal. Figure 10 depicts the 
Iocations of the photographs with respect to the surveyed parcel and the adjacent cultural resources, while 
Figures 11 - 17 illustrate aspects of the research. Results of the reconnaissance determined that, due to 
extensive tree coverage, the existing structures on the proposed arsenic removal facility parcel are not 
visible from either the National Register or Scottsdale Register properties. In addition, elements of the 
surrounding built environment, specifically existing power lines and a cellular tower (refer to Figure 8), 
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are in the direct line of sight of both the Cattle Track Coinplex and the Arizona Canal. Because local 
views from these cultural resources have already been obstructed, the installation of the arsenic removal 
facility will not impose any additional adverse visual impact. Furthermore, provided the facility design is 
compatible with the adjacent historic properties, the Cattle Track Complex and the Arizona CanaI will not 
be impacted visually by the proposed facility. 

Figure 11. Photograph of the George Ellis House Facing the Proposed Facility (view to northeast). 
Photograph by J. Strohmayer, 22 July 2004. 

Figure 12. Photograph of the George Ellis House Indicating the Proposed Facility Location (view to northeast). 
Photography by J. Strohmayer, 22 July 2004. 
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Figure 14. Photograph 0€ the Fred KueRnw H~miiacsttad with an Exisgno, Structure on ihs 
Surveyed P~TWI in t h e  Bae'kgranmd (Gew to TIQPbihPaSt). 

Photograph by J. Sfra'hannayer, 22 J d y  2004. 
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SUMMARY AND RECOMMENDATIONS 

At the request of DSWA, EcoPlan conducted a cultural resource survey and viewshed reconnaissance in 
support of a proposed arsenic removal facility in Scottsdale, Maricopa County, Arizona. The area 
surveyed by EcoPlan amounts to 12.05 acres of private land. As a result of this investigation, the author 
identified one previously unrecorded site (AZ U:5:283 [ASM]), a historic trash scatter, within the APE. 
?his site is recommended as ineligible for listing in the National Register, and therefore no hrther 
treatment or avoidance measures are necessary. 

Research within the one-mile viewshed identified two cultural resources, the Cattle Track Complex and 
the Arizona Canal, which were evaluated for potential visual impacts resulting from the proposed 
installation of the arsenic removal facility. Provided the facility design is compatible with the adjacent 
historic properties, the Cattle Track Complex and the Arizona Canal will not be impacted visually by the 
installation of the arsenic removal facility. As a result, we recommend that a “Certificate of No Effect” be 
issued for this project in accordance with the City of Scottsdale’s “Archaeological Resource Protection 
Ordinance.” 

If previously unidentified cultural resources should be discovered during construction, the City of 
Scottsdale Historic Preservation Division should be notified to make arrangements for the appropriate 
assessment and treatment of those resources. 
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AFFIDAVIT OF POSTING 
PUBLIC HEARING NOTICE 

SIGN COMPANY NAME: %kd-& 7& $3 F\ e<- &LC. 
u 

PHONE NUMBER: +--- SqL- 

1 confirm that the site has been posted as indicated by the Project Manager for 
the case as listed. Picturek of site posting\s have been submitted. 

A Date 

Ack ayof 2004 
- I 

MY commission expires A A ~ V  F ,  xo&b 
Return completed, notarized affidavit and pictures to Current Planning Services 
at least 20 days prior to Planning Commission hearing. 

Current Planning Services 

Scottsdak, AZ 85251 
7447 E. Indian School Road, Suite 105 

480-31 2-7000 
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Project Number: 2 3 9 - PA - 2 0 0 4 Coordinator: T i m  Cur t i s  

ProjectAddress: 6 2 1  5 N. Miller Road, Scot tsdale ,  AZ 85@&e: September 3 ,  2 0 0 4  

Proposed Use: Arsenic Removal F a c i l i t y  (Groundwater) zoning District: _ P i  d 43 

I 
I 
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16800 Front Open Space Provided 
5 4 0  Parking Lot Landscaping Required 

1 4 0 0  I 

I I 6000 I Front Open Space Required I 

REQUIRED PROVIDED CALCULATIONS N, S, E, OR W REQUIRED PROVIDED 

I Parking Lot Landscaping Provided I 

4 0  
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20 
2 0’ 

I 1 0  

1 0 0  Front 
35 Rear 
50 Left Side 
90 Right Side 
1s Parking 

I 

I Planning and Development Services Department I 
7447 E Indian School Road, Suite 105, Scottsdale, AZ 85252 * Phone: 480-312-7000 0 Fax: 480-312-7088 

Page 1 of 1 RCWDM Dale: 1 l-Mar-04 
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Arizona-American Wafer 
Paradise Valley Arsenic Removal Facilities 

. Project No. 23020203 And Associated Firms 

Type Trip DaysPer Vehicle 
Frequency Week 

Customer 3/day 5 Passenger 

TripsPer . Tripsper 
Month Workday 

60.0 3.0 

\Chemical Delivery Polymer I l/month I I Single Unit Truck I 1 I 0.04 I 

A WB-50 vehicle (large semi-trailer combination) will be used for the turning radii and geometric layout 
of plant drives. Plant drives will be 20 feet wide and paved with asphaltic concrete except in the 
chemical unloading area, which will be concrete. Turning radii will be a minimum of 25 feet on the 
inside. 
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1. INTRODUCTION 

1.1 Introduction and Project Description 

In January 2000 the Environmental Protection Agency (EPA) lowered the drinking water 
Maximum Contaminant Level (MCL) for arsenic, the maximum level allowed to be served to the 
public, from 50 pg/L to 10 pg/L. Arsenic is naturally occurring in many of the soils that contact 
groundwater, particularly throughout the Southwestern U.S. All water systems serving the 
public are required to achieve compliance with the new arsenic MCL by January 23, 2006. 

Arizona American Water (formerly Paradise Valley Water Company) owns and operates the 
water system serving portions of the Town of Paradise Valley and the City of Scottsdale (COS). 
Water is supplied from a total of seven wells located throughout the service area:. Due to the 
wells' naturally occurring arsenic levels, treatment is required to ensure that arsenic 
concentrations in the finished water will be consistently below the pending MCL. 

The PVARF will be constructed adjacent to the existing water storage and booster pumping 
facility on Cattletrack Road approximately 1200 feet north of MacDonald Drive. This facility will 
consolidate water from multiple well sources and treat the water using a coagulation-filtration 
process in a split stream mode of operation to produce a blended water quajity containing not 
more than 8 pg/L of arsenic. The treatment process is very similar to that employed for removal 
of iron from groundwater, and has been demonstrated to effectively remove arsenic to levels 
well below the new standard. 
In addition to the treatment process component, the project will include an administrative facility 
with a customer service area, finished water storage, backwash recovery facilities and an 
equipment storage area. New raw and finished water transmission mains will be constructed to 
convey water from the existing Miller Road Treatment Facility south of MacDonald Drive to/frorn 

The project consists of 3 new buildings: 

, the proposed PVARF. 

Building A: This building will house a lab, customer service and admin offices. There will 
be a garage with minor maintenance activities. 
Building 6: This building will house several pumps, a blower and an electrical room. 
Building C: This building will house a sludge thickener, belt press, air compressor, 
generator and other miscellaneous equipment. 

Aerial photo of the project and project layout are shown in Figure 1.1 and 1.2. The pumps will 
operate intermittently, and may operate at any time of the day or year. The areas surrounding 
the proposed project are visible from the aerial photograph, Figure 1.2, and are residents to the 
south and west and other plant areas to the north and east. The current predominant noise 
sources in this area are: 

. 
-_ 

Squaw Peak WTP 
Random aircraft flyby, gardening activities and dogs barking 
Vehicular traffic on adjacent and far streets 

The impact from the project will be on the homes to south and west. This impact will decrease at 
distances further away from the plant because of sound attenuating factors, discussed in 
subsequent sections. 
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2. NOISE TERMINOLOGY 
, * -  

The following is a brief discussion of noise terminology used in this assessment. 

0 

. 

. 

0 

Sound: A vibratory disturbance created by a vibrating objects, which, when transmitted 
by pressure waves through a medium such as air, and is capable of being detected by a 
receiving mechanism, such as the human ear or a microphone. 

Noise: Sound that is loud, unpleasant, unexpected, or otherwise undesirable. Noise is 
unwanted sound. The  judgement is subjective. 

Sound Pressure Level - Decibel (ds): Sound pressure is measured in units of micro 
Newton's per square meter (pN/m2) called micro Pascals (pPa). 1 p P a  is approximately 
one-hundred billionth of the normal atmospheric pressure. The pressure of a very loud 
sound may be  200,000,000 pPa, or 10,000,000 times the pressure of the weakest 
audible sound (20 pPa). Expressing sound levels in. terms of pPa would be very 
cumbersome because of this wide range. For this reason, sound pressure levels (SPL) 
are described in logarithmic units of ratios of actual sound pressures to a reference 
' pressure squared. In its simplest form, sound pressure level in decibels is expressed by 
the term: 

Sound Pressure Level (SPL) = 10 Log1 0 (P1/Po) * 
Where: PI is sound pressure, Po is a reference pressure, standardized as 20 pPa  

A-Weishted Decibel (dBA): Not all sound pressures are equally loud. This is because the 
human ear does not respond equally to all frequencies. Human ear is much more 
sensitive to sounds in the frequency range about 1 kHz to 4 kHz than to very low or high 
frequency sounds. For this reason, a filter ("A weighting filter") whose response to 
frequency is more like that of the human ear is used to measure noise. The "A weighting 
filter" approximates the frequency response of the average young ear when listening to 
most ordinary everyday sounds. When people make relative judgements of the loudness- 
or annoyance of a sound, their judgements correlate well with the "A weighting filter" 
sound levels of those sounds. The A-weighting is standardized per ANSI St.4, '1983. 
The A-weighting filter is internationally .recognized, and h a s  been incorporated into the 
majority of environmental noise standards as the preferred weighting. 

Equivalent Sound Level (Lea): The equivalent steady state sound or vibration level, 
which in a stated period of time would contain the s a m e  acoustical or vibration energy. 

Percentaae Exceedance Level ILlO%, L90%): The number notes the percentage of time 
that the noise level was exceeded during the measurement period. Example L10% 
represents the noise level that is exceeded 10 percent of the time while L90% 
represents the noise level exceeded 90 percent of the time. The L90% represents the 
background noise level. 

Ambient: The total of all noise in the environment, other than the noise from the source 
of interest. This term is used interchangeably with background noise 

Freauencv: The number of times per second that the sine wave of sound repeats itself, 
or that the sine wave of a vibrating object repeats itself. Expressed in hertz (Hz) 

Addina Noise Levels. Adding noise levels to determine the combined noise, if another 
source is added, is not a simple arithmetic addition. Since decibels are logarithmic units, 

AZAWQQQ349 5 





a. 

.. '*. 

a 
3. NOISESETTING . 

3.1 Typical Noise Levels 

Noise is defined as unwanted sound. The method commonly used to quantify environmental 
noise is the A-weighted sound level measured in A-weighted decibels (dBA). In practice, 
environmental noise is conveniently measured using a sound level meter that includes an 
electronic filter corresponding to the A-weighted curve. Table 1 .I provides examples of typical 
A-weighted noise levels, their subjective loudness and effects. 

A-Weighted Subjective Effects of 
Common Noise Source Sound Level dBA Loudness Noise 1 1 I A-Weighted Subjective Effects of 

Sound Level dBA Loudness Noise Common Noise Source 

Table 1.1 : Common Noise Levels, Loudness and Effects 

To account for the fluctuation in noise levels over time, noise impacts are commonly evaluated 
using time-averaged noise levels. Time averages are typically expressed in terms of the 
Equivalent Level (Leq), a steady-state energy level equal to the energy content of the time 
varying period 

7 MAW0003 5 1 
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3.2 Human Response to Noise 

The human response to environmental noise is subjective and varies considerably from 
individual to individual. The effects of noise can range from interference with sleep, 
concentration, and communication, to the causation of physiological and psychological stress, 
and, at the highest intensity levels, hearing loss. 

'. , ,./ 

One way of estimating a person's subjective reaction to a new noise is to compare the new 
noise with the existing noise environment to which the person has become adapted; Le., the 
increase over the so-called "ambient" noise level. Research in the area of perceived impacts of 
various degrees of increase in A-weighted noise levels, indicates the following: 

. Except in carefully controlled laboratory experiments, a change of 1 dBA cannot be 
perceived. 

A change in noise level of at least 5 dBA is required before any noticeable change in 
community response would be expected. A 5-dBA increase is often considered a 
significant impact. 
A 10-dBA increase is subjectively heard as approximately a doubling in loudness and 
almost always causes an adverse community response. 

When two sounds of equal sound level are added; although the sound energy has 
doubled, the result is a sound level that is 3 dB higher. A three-dB increase in the noise 
level as indicated above is considered a just-perceivable difference. 
When ten sounds of equal sound level are addecl; although the sound energy has 
increased by 10 fold, the result is a sound level that is 10 dB higher. A 10 dB increase in 
the noise level as indicated above is considered as  approximately a doubling in 
loudness. 

has increased by 100 fold, the result is a sound level that is 20 dB higher. A 20 dB 
increase in the noise level as indicated above is considered as approximately a 4 times 
increase in loudness. 

Outside af the laboratory, a 3-dBA change is considered a just-perceivable difference. 

As indicated earlier sound levels are not added arithmetically: 

0 

. When one hundred sounds of equal sound level are added; although the sound energy 

Therefore subjective response to increase in the noise level is considered in. determining 
impact. \ 

0 3-dBA increase is just-perceivable difference and no potential impact is considered. 
5-dBA increase is a noticeable change and is often considered a significant impact. 
10-dBA increase is approximately a doubling in loudness and almost always causes an 

0 . . 
adverse community response. 

3.3 Sound Propagation 

In assessing the impact of project noise on the surrounding environment several factors are 
taken into consideration: 

The characteristics of the noise source: This consideration takes into account the 
frequency content of the noise, the presence of pure tones. This is taken into 
consideration by using the equipment generated noise levels as part of the design 
analysis. Equipment generated noise levels used in the analysis are often provided by 
the manufacturer and form part of the specifications. 
The character of the impacted area, whether residential, commercial or industrial. Each 
impacted area has its own criteria. For example in a residential area the exterior noise 
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levels are considered for interference with leisure activities. In commercial and industrial 
settings the level of noise is considered for speech interference and hearing damage. 
This is taken into consideration by establishing the receivers that will be impacted. The 
impact is evaluated on the basis of established noise criterion. In the case of residential 
the criteria established by local ordinance, agreements or common practice are used. In 
the case of commercial facilities (off ice) criteria established by the American society of 
Heating, Refrigeration and Air Conditioning Engineers (ASH RAE) is used. In industry 
settings the criteria for hearing damage established by OSHA is used. 
The sound transmission path. When sound propagates over a distance, it changes in 
both level and frequency content. The manner in which noise is reduced with distance 
depends on the following important factors: 

Sound from a single point source radiates uniformly 

. .- - -. 

Geometric spreading. 

4 

c 

outward as it travels away from the source in a spherical pattern. The sound 
level attenuates (or drops off) at a rate of 6 dBA for each doubling of distance. 
The pump can be regarded as a stationary point source of sound. The 
attenuation of sound levels from the pumps will be 6 dBA (theoretically in practice 
its 5-6 dBA) per doubling of distance. 
Ground absorption. The noise path between the pumps and the observer is very 
close to the ground. Noise attenuation from ground absorption and reflective 
wave cancefing adds to the  attenuation because of geometric spreading. For 
acoustically “hard” sites (Le., sites with a reflective surface, such as dirt or a 
smooth body of water, between the source and the receiver), excess ground 
attenuation is minimal. For acoustically absorptive or “soft” sites (Le., sites with 
an absorptive ground surface, such as soft dirt, grass, or scattered bushes and 
trees), the excess ground attenuation can be up to 1.5 dBA per doubling of 
distance. 
Atmospheric effects. Atmospheric conditions can have an effect on noise levels. 
Wind has been shown to be the single most important meteorological factor 
within approximately 1500 feet, whereas vertical air temperature gradients are 
more important over longer distances. Other factors, such as humidity, and 
turbulence, also have an effect. Receivers located downwind from a source can 
be exposed to increased noise levels relative to cairn conditions, whereas 
locations upwind can have lower noise levels. Increased sound levels can also 
occur because of temperature inversion conditions (i.e., increasing temperature 
with elevation). 
Shielding by natural or human-made features. A large object or barrier in the 
path between a noise source and a receiver can substantially attenuate noise 
levels at the receiver. The amount of attenuation provided by this shielding 
depends on the size of the object and the frequency content of the noise source. 
Natural terrain features (such as hills and dense woods) and human-made 
features (such as buildings and walls) can substantially reduce noise levels. 
Walls are often constructed between a souice and a receiver to specifically 
reduce noise. A continuous barrier that breaks the line of sight between a source 

, and a receiver wilt typically result in at least 5 dB of noise reduction. A higher 
barrier may provide as much as 15 to 20 dB of noise reduction. 

-. 
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4. EXISTING CONDITIONS 

. To characterize the existing noise environment at the proposed project site, minimal ambient 
noise measurements were made in the surrounding community during the day. Long term (24 
hour) measurements are planned but have not been completed as yet. 

The measured noise levels in the afternoon in the adjacent residential areas are in the range 44 
to 48 dBA. 

a 
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5. NOISE STANDARDS 

5.1 Introduction * 

The project is located in the City of Paradise Valley. To the best of our knowledge there are no 
prevailing noise ordinances or guidelines that specify the maximum permitted noise levels from 
operation of equipment. In the absence of clear noise standards or guidelines the potential 
impact from the project can be evaluated one of several ways: 

e 

e 

On the basis of increase in the background noise levels 
On the basis of ordinances in other similar cities 
On the basis project specific conditions 

5.2 

The pumps wit1 operate intermittently, and may operate at any time of the day or year. Therefore 
pump operation has to be assumed as 24-hour operation. For a 24 hour operation the standard 
industry practice and the practice in almost all noise ordinance is that impact must be evaluated 
on the basis of the lowest noise level during the period of operation. Therefore impact on the 
basis of increase in noise levels from current operations has to be based on the lowest noise 
level over a 24-hour period. The lowest measured Leq level is expected to be 40 to 45 dBA. 
Since, as mentioned earlier, a change ih noise level of at least 5 dBA is required before any 
noticeable change in community response would be expected. A 5-dBA increase over the 
lowest noise levels would be acceptable as a criterion. Based on this approach a maximum 
noise level of 45 dBA would be acceptable. 

The emergency generator testing will be another source of noise. Since this can be tested 
during the day the expected noise criteria for this is likely to 50 to 55 dBA. 

5.3 Impact on the basis of Noise Ordinances of other cities 

Most cities that typically have a noise ordinance require noise levels at the property line to be 55 
dBA during the day and 45 dBA during the night. 

5.4 

There are no project specific requirements. 

5.5 Project Design Criteria 

The project criteria is still being developed and will be finalized upon completion of 24 hour 
noise levels. The expected criteria is like to be: 

Impact on the basis of increase in noise levels from current operations 

0 
- -~.’ 

Impact on the basis of Project Specific Conditions 

Emergency Generator Testing: 55 dBA 
All other equipment: 40 to 45 dBA. 

AZAWOOO3 55 
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6. NOISE CONTROL RECOMMENDATIONS - ,.. 
I 6.1 Noise Control Design 

The noise control design will be based on selecting quite equipment and incorporation of readily 
available noise control elements: 

6.1.1 Selecting Quiet Equipment 

At this time the size of the equipment has not been finalized and therefore no equipment 
source noise levels available. We are assuming noise levels from our database based 
on currently available horsepower ratings. The source noise levels will be further refined 
as the project proceeds. 

The acoustical design process begins with the noise levels of equipment obtained from 
the manufacturer. It is rare that equipment manufacturers will meet the noise levels we 
specify. 
0 As a first step we will request manufacturers to submit all or one of the following 

data along with how was the data obtained: 
- Octave Band Sound Power Levels, (63 Hz to 8,000 Hz) 
- Octave Band Sound Pressure Level at a given distance, (63 Hz to 8,000 

- dBA levels at a given distance 
- How was the submitted data obtained: Calculations, Laboratory Testing, 

Field Testing, Testing Extrapolation, etc. Please provide details. 
Data from different manufacturers will be compared. Based on this comparison 
the final noise levels that will be used in the design process will be estimated. 
The final levels are estimated from this comparison to ensure that more than one 
manufacturer will meet the specifications. 
The final levels estimated become the basis of our design and part of the 
equipment specifications. 
The equipment manufacturer will be required to provide proof in the form of a test 
or other data as part of their submittal that they can meet the specified noise 
levels. 

Hz) 

0 

0 

0 

6.1.2 Design Characteristics 

The following design characteristics will be used' to reduce equipment noise levels to 
meet the project noise design criteria. 

Eauipment Noise Specifications: Equipment specifications will stipulate the 
maximum noise emission from equipment. Specifications will be developed 
based on what the manufacture will submit as verified emission levels. Procedure 
for measuring the specified level will be developed. Manufacturer will be required 
to meet the emission noise levels specified. 
Sound Attenuatina Enclosures: Equipment requiring extensive noise control may 
be installed in an acoustic enclosure, A well-designed enclosure will reduce the 
noise levels by 85 dBA or more. Acoustic enclosure is a room around the 
equipment. All penetrations (doors, windows, ventilation openings, piping 
penetrations, etc.) into the room have to be carefully designed so that these 
elements do not compromise the performance. 

0 
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Absorbina Materials: Sound absorbing materials are relatively lightweight porous 
materials with interconnecting passages. These materials dissipate acoustic 
energy through conversion to minute amounts of heat as the air expands and 
contracts in the interconnected passages. These are used to reduce noise within 
enclosures or in cavities. Most common types or absorbing materials are 
fiberglass. 
Muff IerdSound traps: Mufflers and sound traps are commercial devices designed 
to attenuate sound propagating in a flowing media. Typical applications will 
include exhaust and intake systems and openings in enclosures and barriers. 
Several manufacturers manufacture a wide variety of these products. 
Acoustical Barriers: Acoustical barriers are basically nonporous walls of sufficient 
mass (minimum 4 Ib./sq.ft.) that are constructed between the source and the 
receiver. 
Distance Spreadino and Directincl Sound Awav From Potential Receivers: 
The sound level decreases with distance because of spreading of the sound 
waves. The reduction follows the "inverse square law." For small sources away 
from reflecting surfaces the decrease in the sound level is 6 dB per doubling of 
distance. 

Sound can also be directed in a particular direction (or away from a particular 
direction) by using stacks or shaped openings. 

Acoustical design elements are passive elements 'and there are no mechanical (moving) 
parts. They require no maintenance. a 6.2 Predicted Noise 

The preliminary recommendations to meet the various criterions are: 

Noise Control Element 

These recommendations will be reevaluated and refined as the project proceeds. 

6.3 Summary 

At this time we do not have any firm recommendations, as certain items need clarification. 
Some preliminary recommendations are presented in Section 6.2. 

\ 
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Taebel, Danielle 

From: 
Sent: 
To: 

cc: 

Subject: 

Lewis, Natalie N. 
Monday, February 14,2005 6"33 PM 
'ericnesvig@aol.com'; 'suefischer@earthlink.net'; 'rcproc8@aol corn', 'azdrpaint@aol.com'; 
'jb@berrydamore com' 
Gad, Ed; Dolan, Jan; Shearer, Neal; Bronski, Donna; Grant, Randy; Curtis, Tim; Jones, Kurt 
A.; Robberson, Deborah; Drake, Betty; Ecton, Wayne, Lane, Jim; Littlefield, Robert; Manross, 
Mary; McCullag h, Ron; Osterrnan, Kevin; Blyler, Lisa, Harper, LaTricia; Olson, Steve; 
Stockwell, Brent; Zaplatosch, Rose 
PV Water Tanks 

Dear Concerned Citizens, 

The Mayor and City Council have continued receiving letters, e-mails and calls from citizens regarding the heights of the 
water tanks for the Paradise Valley Arsenic Removal Facility near Miller and Cattletrack roads. The consistent request in 
these correspondences has been to ask the City Council to intervene and to stop the tanks from being built and/or to 
require the tanks be partially buried. 

Because there has been several contacts from neighbors and because the City Council wants to make sure that we have 
looked at all possible alternatives, the Council asked me to double and triple check with our legal and planning staff on 
process-related options This is what 1 have learned and confirmed. 

0 As it relates to the tank heights or an ability to require the tanks be buried -the decision is final and may not 
be appealed. 

Background: The tank heights were confirmed during the Conditional Use Permit public hearing process. Based on 
resident concerns voiced after the January 11 th meeting, the Council met on January 25th and discussed whether to 
reconsider this for discussion/action at a future City Council meeting. Per city code, Council may only move to 
reconsider an action at the very next regularly scheduled meeting -which in this case was Jan. 25. At that time, 
there was not sufficient support on the Council to take formal action on the reconsideration. Thus, the original tank 
height allowances as approved at the January 1 I th  City Council Meeting remained in place. 

However, at this meeting, the developer did offer to use five-foot shorterlwider tanks. Because that commitment 
didn't get confirmed on the record at the Jan. 25th City Council meeting, the City's legal and planning staff ensured it 
was part of the case record at the Jan. 27th Development Review Board public hearing. 

The Scottsdale Development Review Board (DRB) does not have jurisdiction to require a property owner to 
build structures lower than the height approved in the zoning process. 

Background: The DRB consists of citizens and design professionals who are appointed by the City Council to review 
and approve architectural designs, site and landscaping plans, and color palettes for proposed developments. While 
the DRB does not have jurisdiction to require lowering the tank heights that were approved during the zoning process, 
the City's legal dept was able to document and confirm for the public record the developer's commitment at the Jan. 
25 City Council meeting to install tanks that are five feet shorter (but somewhat wider) on the site Other than this 
administrative clarification from the Council meeting, the DRB does not have jurisdiction over the zoning and height 
allowances. As such and in response to resident concerns, the DRB required the property owner to develop a 
camouflage painting treatment for the tanks, to add larger trees next to the tanks within the landscaping plan, and to 
move the tanks as far back from the property line as possible. 

The ONLY process-related action the City Council could have pursued would have been to reconsider the 
DRB decision. But because the Council would have been acting in the capacity of DRB, they (like DRB) 
could not influence the tank height issue anyway, 

Background: Per city code, the Council has the ability to reconsider the DRB actions within 20 calendar days. 
However, the DRB does not have jurisdiction over the heights of the tanks or an ability to require the water company 
to bury them. So even if the Council had decided to reconsider the DRB action within the required 20 days, they 
would have been acting as the DRB, and likewise would not have jurisdiction over the tank heights matter. 

The decision-making authority in the water tank height matter rests with the property owner, the Paradise 0 

1 



Valley Water Company. 

Background: The Council will continue forwarding your comments to the PV Water Company in hopes that they can 
find additional ways to address your concerns. But any decision to impact heights of the tanks now rests with them. 

I know this has been a lot of detail - but it is factual. The City Council works hard to be open and responsive to residents 
within allowed process and procedures. In this case, all appropriate processes have been completed and any decisions 
about the tank heights are out of the City Council's power to influence. 

Respectfully, 

Natalie N. Lewis 
Asst to the Mayor and Council 

NLewis@ScottsdaleAZ.gov 

Note: This e-mail has been sent to citiins who have contacted the City Via e-mail regarding this issue. Other citizens who have 
submitted letters will receive this same message via regular mail. 

480-312-7806 

2 
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Message Page 1 of 2 

Taebel, Danielle 

From: Hink, John Ijhink@rcalaw.com] 

Sent: Tuesday, September 07,2004 7.09 PM . 
To: Christine Close 

Cc: Curtis, Tim; Manross, Mary 

Subject: RE: Paradise Valley Arsenic Removal Facility - Open House Meeting 

I am not sure that really answers the question. I’m not sure you have to have an offce building on the site Also 
the setback requirements at the SEC on McDonald and Cattletrack probably require less property. These are 
questions I am getting from my neighbors. 

Tim - what is the status on the condoloffice rezone? 

John A. Hink, Erq. 
Ryley Carlock & Applewhite, P.A. 
One North Central Avenue 
Suite 1200 
Phoenix, Arizona 850044417 
1602) 258-7701l Fax (602) 257-9582 
direci fax (602) 257-6935 

-----Original Message----- 
From: Christine Close [mailto:CClose@dswa.net] 
Sent: Wednesday, August 25, 2004 7:51 PM 
To: Hink, John 
Subject: RE: Paradise Valley Arsenic Removal Facility - Open House Meeting 

Hi John, 

Sorry for taking so long to get back to you I need to gather some information to answer your question. 

Arizona American did consider this property, but determined that there was not enough square footage to 
accommodate the facility. We will need approximately 5.75 acres, and the property available to the south 
is only 3 acres In addition, since several of the wells being treated are located on or close to the 
selected site, there is a cost savings with respect to the piping to and from the facility. 

Hopefully, this answers your question If you require further detail, please do not hesitate to get in touch 
with us. 

Regards, 
Christine 

-----Original Message--- 
From: Hink,John [mailto:jhink@rcalaw.com] 
Sent: Wednesday, August 18,2004 11:38 AM 
To: Christine Close 
Subject: RE: Paradise Valley Arsenic Removal Facility - Open House Meeting 

Thanks for the information. 

I thought more about this and I don’t understand why the arsenic facility can’t be built next to the 
existing facility. 

Can you explain? 

John A. Hink, Esq. 
Ryley Carlock 8 Applewhite, PA. 
One North Central Avenue 

0811 612005 

mailto:CClose@dswa.net
mailto:jhink@rcalaw.com
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Message Page 2 of 2 

Suite 1200 
Phoenix, Arizona 85004-4417 
(602) 258-7701l Fax (602) 257-9582 
direct fax (602) 257-6935 

-----Original Message---- 
From: Christine Close [mailto:CClose@dswa.net] 
Sent: Tuesday, August 17,2004 2:21 PM 
To: Hink, John 
Cc: peggypsainc@cox.net 
Subject: Paradise Valley Arsenic Removal Facility Open House Meeting 

Hi John, 

Thank for attending the open house on August 5,2004. It was very helpful for us to obtain 
your opinions concerning the proposed facility. 

During the meeting, you asked for the height of the Miller Road Treatment Facility which is 
located south of McDonald. The total building height is approximately 45 feet above 
finished grade. This height is measured to the top of the air stripper enclosures. 

Please let me know if you need any additional information. I can be reached at 
602.21 7.1 031 

Thanks again for attending, 
Christine 

08/16/2005 

mailto:CClose@dswa.net
mailto:peggypsainc@cox.net
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Joseph R. Bertoldo 
Scotkdale City Attorney’s Office 

T 
3939 N. Drinkwater Blvd. PHONE 480-312-2405 
Scottsdale, AZ 85251 FAX 480-312-2548 

July 28, 2005 

VIA FACSIMILE (602) 522-2349 and Mail 

Jim Palecek, Esq. 
HUNSAKER & PALECEK, P.L.L.C. m 
5050 East Thomas Road 
Phoenix, Arizona 8501 8 

RE: Kueffners, et al v. City of Scottsdale, et al CV2005-051304 

Dear Jim: 

In confirming our conversation of July 28, 2005, I would like to provide you with written 
confirmation of the City’s position regarding the zoning of the property in question. 
Please be advised that the property is zoned R1-43 with a Special Campus, (“SC”) 
overlay and an HP designation. R1-43 provides that “public utility buildings, 
structures or appurtenances thereto for public service uses” is permitted provided a 
conditional use permit has been obtained. The HP designation and the SC overlay 
designation does not contradict this. In fact, Section 6.804 (f), provides that “[t]o the 
extent that the adoption of a Special Campus overlay district shall conflict with the 
regulations, requirements, stipulations or standards of other provisions within the 
zoning ordinance, the more permissive shall apply, unless otherwise specified herein.” 
Therefore, the R1-43 use allowing public utility buildings, structures or appurtenances 
thereto is allowed. 

It is the City’s position that while Arizona-American Water Company was operating a 
non-conforming use on the property before receiving its conditional use permit, once 
the conditional use permit was received, the use became conforming and now 
complies with the zoning ordinance. 

Although the City will be answering your discovery and submitting its Disclosure 
Statement in due course, I wanted to provide you with this explanation of the City’s 
position as soon as possible. 



e 

e 

e 

July 28,2005 
Jim Palecek, Esq. 
Re: Kueffners, et at v. City of Scottsdale, et al CV2005-051304 
Page 2 of 2 

Thank you for your attention to this matter. 

Sherry R. Scott 
Senior Assistant City Attorney 

SRS:lch 
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D.L Norton General Contracting 

Arizona American Water Company 
Paradise Vafley Arsenic Removal Facilities 

PHASE 1 
SCHEDULE 
OF 
PAYMENTS 

Lump cost 
Sum of the Supervision Contractor's Bond Total 

Design Work Fee 
May, 2004 $20,000 $20,000.00 
June 
July 
August 
September 
October 
November 
December 
January, 2005 
February 
March 
April 
May 
June 
Jurv 
August 
September 
October 
November 
December 
January, 2006 
February 
March 
April 
May 
June 
July 
August 
September 

$131,928 
$1 51,928 
$200,453 
$127,821 
$127,821 
$127,821 
$127,821 
$127,821 
$127,821 
$127,824 
$132,027 
$1 8,23 I 
$1 8,231 
$18,231 
$18,231 
$1 8,231 
$18,231 
$1 8,231 
$18,231 
$18,231 
$18,231 
$18,231 
$18,231 
$1 8,231 
$18,231 
$1 8,231 

$24,500 

$7,980 
424,500 

$50,000 
$50.000 
$50,000 
$so,ooo 

$784,000 
$1,100,000 
$1,300,000 
$1,310,000 
$1,310,000 
$1,510,000 
$ 1 3  0,000 
$1 '51 0,000 
$1,510,000 
$1,310,000 

$943,000 
$300,000 
$200,000 
$99,704 

$0 
$0 

$5,250 
$5,250 

$13,750 
$21,500 
$41,500 
$41,500 
$41,500 
$41,500 
$41,500 
$41,500 
$41,500 
$45,000 
$41,500 
$41,500 
$41,500 
$41,500 

$12,000 
$12,000 
$12,000 
$5,250 

$3,361 
$3,361 
$3,361 
$3,361 

$52,693 
$73,931 
$87,373 
$88,045 
$88,045 

$1 01,487 
$101,487 
$1 01,487 
$1 01,487 
$88,045 
$63,379 
$20,163 
$1 3,442 
$6,701 

$0 
$0 

$1 56,428.00 
$1 27,428.00 
$208,433.00 
$127,821 -00 Subtotal 
$127,821 .OD For 
$127,821 -00 2004 
$127,821 -00 
$127,821 .DO E'$&:@-=% 
$1 86,431 -50 
$186,434.50 
$199,137.50 

$117,773 $210,864.50 
$896,423.64 

$1,233,662.00 
$1,447,104.00 
$1,457,776.1 0 Subtotal 
$1,457,776.10 For 
$1,671,218.10 2005 
$1 571 218.1 0 

$1,457,776.10 Subtotal 
$1,066,110.03 For 

$379,894.00 2006 
$243,673.00 
$136,636.1 I 
$12,000.00 
$5250.00 

October $784,457 $5,250 $52,723 $842,430.35 ~ @ $ . & Z ~ ~ ~ S ~  
Phase 1 Total $ 1,804,551 $15,689,141 $ 593,750 $ 1,053,531 $117,773 $ 19,259,146 

r':ZESS m~l -2.5 -0 5 

BARBARA ROSADO/RPR 



116 



7730 E. EVANS ROAD 
SCOTISDALE, AX 85260-3410 

480.998-3921 FAX 
480-998-3913 OFFICE 

TO: Bob Brawn/ Brown Tank From: Chip Norton 

Phone: 

Re: Arizona-blmerican AW c w  

Urgent Q For Review 0 Please Comment El Please Rep@ 

Bob 

The tank dimensions at Paradise Valley were revised at a Development Review Board meeting yesterday 
henwon. We now have two tanks at 1 16' diameter with a 20' sidewall height and a 1 :48 slope on the roof from 
sidewall to center Omega vent. Please revise your proposal to reflect these changes. Thank you for dealing wth 
this revision on very short notice. 

Chip 
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DAMQN S .  WlLLlAMS ASSOClATES, LLC \ 

2355 East Camelback Road, Suite 700 (I Phoenix, Arizona 8501 6-3458 . . 
Phone: 602-265-5400 rn Fax: 602-265-5632 
www.dswa.net 

‘\ 

TELEPHONE MEMORANDUM 

Date: August 5,2005 . .- Time:l:30pm 

To/From: Erik Skulstad (AMEC) 

By: Rob McCandless 
Chip Norton @L Norton) 

Phone #:(602) 989-1740 
(480) 998-3913 

Subject: 

File I.D.: 0401 90/03Conesp/Subs/AMEC/050805.teI 

Project 0401 90 - PVARF: Reservoir Foundation Recommendations 

Copies To: Participants 
Ed Radwanski 
Christine Close 

Message: 
I had returned Erik’s call regarding the subgrade preparation and foundation design recommendations for the 
reservoirs at the Paradise Valley site. 

Chip provided an overview of the subgrade preparation for the reservoir. The original grade in the vicinity of the 
reservoirs varied between 1279.0 and 1280.0. The top of the foundation is to be 1278.0 and the ring wall is 3.0 
feet tall. Therefore the bottom of the foundation is 1275.0. DL Norfon overexcavated the entire area under and 
around the reservoirs to elevation 1274.0. In addition, a 10 foot wide strip under the ring wall foundation was 
overexcavated to elevation 1272.0. The subgrade was scarified and recompacted, and the overexcavation was 
backfilled with structural fill. 

Erik indicated that this subgrade preparation should adequately conform to the recommendations of Addendum 
No. 2 of the geotechnical report. 

AZAW000408 

“Caring professionals engineering real solutions to our w.orld’s environmental challenges” 

http://www.dswa.net
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Number of Properties 
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Effect Recommendation 

A Cultural Resource Survey of 12.05 Acres and Viewshed Reconnaissance for an 
Arsenic Removal Facility in Scottsdale, Maricopa County, Arizona. 

August 2004 (Revised December 2004) 

04-700 

None were required because the survey was confined to private land. 

Damon S. Williams Associates, LLC (DSWA) 

A pedestrian survey and viewshed analysis for a proposed arsenic removal facility, in 
Scottsdale, Maricopa County, Arizona. 

The project area is located in the NW% SW% SE% and the SW% NW% SE% of 
Section 11, Township 2 North, Range 4 East, of the Gila and Salt River Base Line 
and Meridian, as depicted on the 1965 (photorevised 1982) Paradise Valley, Arizona 
7.5-minute USGS quadrangle. 

The area of potential effect (APE) for the current project consists of the facility 
location, which encompasses approximately 12.05 acres of private land, as well as a 
one-mile viewshed around the project area where known cultural resources could be 
impacted visually by the proposed facility. 

The author conducted the survey and viewshed reconnaissance on 22 July2004, 
expending one person-field day of effort. 

One: Site AZ U:5:283 (ASM), a historic artifact scatter. 

None 

One: Site AZ U:5:283 (ASM), a historic artifact scatter. 

Site AZ U:5:283 (ASM) is recommended as ineligible for listing in the National 
Register of Historic Places (”p), the Arizona Register of Historic Places ( A W ) ,  
and the Scottsdale Register, and therefore it is recommended that no fiuther treatment 
or avoidance measures are necessary. Research within the one-mile viewshed 
identified two cultural resources, the Cattle Track Complex and the Arizona Canal, 
which were evaluated for potential visual intrusions that could result from the 
installation of the arsenic removal facility. Our research suggests that construction of 
the arsenic removal facility will not introduce any visual intrusions to either of the 
Register-listed cultural resources, and thus we recommend that a “Certificate of 
Appropriateness” be issued for this project in accordance with the City of 
Scottsdale’s “Archaeological Resource Protection Ordinance.” Because a portion of 
the current project area is zoned Special Campus - Historic Property (SC-HP), 
however, the facility design must be compatible with the City of Scottsdale’s 
approved HP Plan,‘ which includes design guidelines for new construction. It is our 
understanding that the Historic Preservation Commission (HPC), in conjunction wirh 
the Development Review Board (DRB) will review the facility design and evaluate 

EcoPlan Cultural Resource Survey Reportb4-700 iv DSWA Project No. 23020203 
DSWA, Arsenic Removal Facility 



any visual impacts though a public hearing, and ultimately make the detcmribation 
for a “Certificate of Appropriateness” for the arsenic removal facility. 

If previously unidentiged cultural resources are discovered during construction, the 
City of Scottsdale Historic Preservation Division must be notified to make 
arrangements for the appropriate assessment and treatment of those resources. 



INTRODUCTION AND ACKGROUND 

On behalf of Arizona American Water Company (AZAWC), Damon S. William Associates, LLC - -  
@SWA) is preparing a design for an arsenic removal facility in Scottsdale, Maricopa County, Arizona 
(Figure 1). This action is in response to the recent announcement by the U.S. Environmental Protection 
Agency (EPA), which requires public water systems to lower the maximum contaminant level (MCL) of 
arsenic in drinking water by 2006. In some cases, compliance with these new regulations will require the 
installation and operation of treatment facilities. Accordingly, AZAWC, assisted by DSWA, must 
consider the effects of the facility installation on historic properties and obtain approval fiom the City of 
Scottsdale Historic Preservation Division. As a result, DSWA contracted EcoPlan Associates, Inc. 
(EcoPlan) to conduct a cultural resource survey of 12.05 acres and viewshed reconnaissance in support of 
the proposed arsenic removal facility. The author conducted the fieldwork on 22 July 2004. 

PROJECT LOCATION AND AREA OF POTENTIAL EFFECT 

The project area is located in the NW% SW% SE% and the SW% NW% SEX of Section 11 , Township 2 
North, Range 4 East, Gila and Salt River Base Line and Meridian as depicted on the 1965 
(photorevised 1982) Paradise Valley, Arizona 7.5-minute USGS topographic map (Figure 2). 

The area of potential effect (APE) is described as the “footprint” where disturbance may occur as a result 
of the proposed installation of the arsenic removal facility. The APE for the current project consists of the 
facility location, which encompasses approximately 12.05 acres of private land, as well as a one-mile 
viewshed around the project area where known cultural resources could be impacted visually by the 
proposed facility. e 
STUDY GOALS AND REPORTING CONVENTIONS 

The objective of this report is to provide documentation to assist AZAWC in obtaining approval from the 
City of Scottsdale Historic Preservation Division for the proposed installation of an arsenic removal 
facility in Scottsdale. More specifically, this report will provide documentation of, and when appropriate, 
National Register of Historic Places (”P), Arizona Register of Historic,Places (ARHP), and Scottsdale 
Register eligibility assessments for all cultural resources identified within the APE. 

Cultural resource specialists typically express measurements using the metric system when reporting on 
aboriginal archaeological sites, and English measurements when discussing non-aboriginal properties. 
Measurements derived from USGS maps, or from other sources in which English measurements are used, 
are given only in English dimensions. Thus, distances are given in miles and elevations are given in feet. 
The dimensions of surveyed areas are expressed in feet (or miles) and acres. If appropriate, metric- 
English conversions are provided for clarity. 

INVENTORY METHODS 

Prior to fieldwork, cultural resource records were consulted at the Arizona State Museum (ASM), the 
AZSITE on-line database, the Arizona State Historic Preservation Office (SHPO), Pueblo Grande 
Museum (PGM), the NRHP on-line database, the Scottsdale Register on-line, and the General Land 
Office (GLO) plats on file at the Bureau of Land Management (BLM) to identify prior surveys and 
previously recorded cultural resources within one mile of the project area. Documentation collected 
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during the record searches was plotted on maps along with the survey area. A review of available site 
cards for cultural resources in the vicinity provided information on the types and locations of cultural 
resources likely to be encountered during the survey. e -  
The project area was identified using plans provided by DSWA. During the investigation, the author 
surveyed the parcel by walking parallel transects spaced less than 50 ft apart. The cultural resources 
searched for included archaeological sites, historic buildings and structures, and isolated 
occurrences (10s). When encountered, the location and a general description of identified cultural 
resources were recorded. Each location was plotted by hand on survey area maps, which consisted of 
portions of USGS 7.5-minute topographic maps. Cultural resource locations were recorded using a 
Garmin Etrex handheld Global Positioning System (GPS), and photographed with a digital camera. 

The distinction between 1 0 s  and archaeological sites is based on the general criteria outlined in the 
“Revised Site Definition Policy (Arizona State Lands)” (ASM 1995). Archaeological sites are generally 
defined and identified as areas of purposeful human activity that include artifact assemblages andor 
features and structural remnants that reflect this activity. Generally, artifact assemblages at sites, in 
comparison to those at IOs, include several artifact classes (for example, chipped stone debitage, ceramic 
sherds, or glass bottles) and greater overall numbers of artifacts. 10s generally consist of only a single or 
possibly a few artifacts, of only one or two artifact classes, that do not reflect purposeful human activity. 
10s are indicative of happenstance or fortuitous artifact deposition rather than a purposeful human 
undertaking. A few ceramic sherds representing an accidentally broken vessel or a single projectile point 
are examples of 10s. Simple, isolated features also can be identified as 10s. 

When cultural remains were located during the pedestrian survey, the author walked close interval 
transects, approximately 10-13 ft apart, in the vicinity of the find to locate any additional artifacts, 
associated features, or structural remains. Based on the results of the close interval inspection, the cultural 
resources were determined to be either a site or an IO. The general criteria applied regarding the number 
of artifacts was 20 or fewer artifacts within a localized area, generally 50 ft in diameter, of only one or 
two artifact classes, were considered an IO. Larger concentrations of artifacts, and artifacts with 
associated features, were considered archaeological sites. 

EWIWONMENT 

The project area is located within the Basin and Range physiographic province, and approximately 25 
miles northeast of the confluence of the Gila and Salt Rivers. Elevations in the vicinity approach 1,300 
feet above sea level. The underlying geology consists of surficial deposits, which accumulated throughout 
the Holocene to middle Pleistocene (Kamilli and Richard 1998). Surface sediments within the region 
belong to the Laveen-Rillito association, which are moderately coarse-textured limy soils that formed in 
old alluvium derived from limestone (Hendricks 1985). The surrounding vegetation is characteristic of the 
Lower Colorado River Valley subdivision of the Sonoran Desertscrub biotic community (Tumer and 
Brown 1994). High temperatures and low precipitation support the growth of creosotebush, white 
bursage, ocotillo, and brittlebush. Areas near drainageways can often support western honey mesquite, 
ironwood, smoketree, and blue palo verde (Turner and Brown 1994). Vegetation within the project area 
was limited to the perimeter of the surveyed parceI, and consisted predominantly of native mesquite and 
various shrubs and grasses. In terms of a built environment, the project area can be characterized as 
largely urbanized due to commercial and residential development. 
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Table 1. Cultural Chronology Used in This Document 

2000 
1950 Recent 

Historic 
Native American and Euroamerican 

1800 

Protohistoric 
O'odham (Pima and Papago) 

1500 

Polvor6n Phase (?) 

1350 

1150 

850 

700 

500 

A.D. 
n 

CULTURE HISTORY 

This section briefly summarizes the prehistory and history of the project vicinity. More detailed 
overviews of the regional culture history can be found in Crown and Judge (1991), Doyel (1987), Doyel, 
Fish, and Fish (2000), Gladwin and others (1938), Gumerman (1991), Haury (1945, 1976), and Wilcox 
and others (1981). The cultural history of the project vicinity can be divided into five time periods that 
roughly correspond to major changes or adaptations in life patterns. These periods are the Paleoindian 
(about 10,000-8,500 B.C.), Archaic (8,500 B.C.-A.D. O), Formative (A.D. 0-1500), Protohistoric (A.D. 
1500-1800), and the Historic Period (A.D. 1800-1950). Table 1 summarizes the chronology used in this 
document. 

a 

a 
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Paleoindian and Archais. Periods 

Populations during the Paleoindian period were small, mobile hunting and gathering groups. Paleoindian 
populations of the Clovis complex relied on large game animals, and produced large, finely made 
projectile points. The Paleoindian period is followed by the Archaic Period, and by a shift from hunting 
Iarge game animals to a more varied hunting and gathering lifestyle and the beginnings of agricultural 
subsistence. This shift in lifestyle may be due to the extinction of large game species throughout the 
Southwest. Artifacts found at Archaic Period sites typically include a wide variety of chipped stone 
projectile points, tools, and materials. A variety of ground stone implements can be found at sites dating 
to the Late Archaic Period. No Paleoindian or Archaic Period sites are known to exist in the project 
vicinity, although several early Holocene Archaic sites have been noted west of the Agua FridGila River 
confluence (Mabry 1998). 

The Formative Period 

The Hohokam, who inhabited the Middle Gila, Middle Salt, and Santa Cruz River valleys during the 
Formative Period are one of the most widely investigated, archaeologically defined, cultural groups in 
North America. Researchers have divided the Hohokam cultural sequence into four periods that equate to 
changes in settlement and subsistence patterns. These periods are the Pioneer (A.D. 0-773, Colonial (A.D. 
775-975), Sedentary (A.D. 975-1 l50), and Classic (A.D. 1150-1400). The chronological sequence for the 
four Hohokam periods (and the phases into which they are subdivided) used in this report follows Dean 
(1 99 1) (refer to Table 1). 

The Pioneer Period has been divided into five phases that correspond to changes in habitation and ceramic 
types: Red Mountain (A.D. 0-300), Vahki (A.D. 300-500), Estrella (A.D. 500-600), Sweetwater (A.D. 600- 
700), and Snaketown (A.D. 700-775). The introduction of ceramic technology, an increased dependence 
on agriculture, and the establishment of more sedentary villages are the factors that usher in the Formative 
Period, although precemmic agricultural sites of the Red Mountain Phase (A.D. 0-300) have been 
identified in the Phoenix Basin (Doyel and Fish 2000:9; Mabry 200055). This period is characterized by 
small groups of square- and ovoid-shaped pit houses arranged in clusters of 2-4 houses around a central 
courtyard and probably only seasonally occupied (Cordell 1997; Crown 1991; Doyel 1987). Several 
house groups may have formed a dispersed village, and would have been situated adjacent to a major 
waterway, such as the Salt River. Throughout most of the Pioneer Period, agriculture was primarily 
confined to the river floodplain, however, by the Snaketown Phase imgation canals were being 
constructed and arable lands adjacent to rivers were being farmed. Crops included corn, beans, squash, 
cotton, and tobacco. The dispersed villages are often associated with distinct activity areas, trash mounds, 
and burial areas. Artifacts commonly observed at Pioneer Period sites include clay figurines, slate 
palettes, worked marine shell, plain and polished red ware ceramics, red-on-gray decorated ceramics in 
the Estrella Phase, and red-on-buff ceramics in the subsequent phases (Cordell 1997; Crown 1991). 

0 

The Colonial Period includes the Gila Butte (A.D. 775-850) and Santa Cruz (A.D. 850-975) Phases, and is 
interpreted as a period of Hohokam expansion and increased sedentism. Habitations during the Colonial 
Period were likely permanent, situated on terraces above the river floodplain, consisted of 2-4 rectangular 
pit houses arranged in clusters around courtyards, and commonly included associated extramural work 
areas, cremation areas, and trash mounds (Crown 199 1; Hill and Bruder 2000). Several of these clusters 
make up larger villages, such as Snaketown, on the Gila River approximately 25 miles (40 km) southeast 
of the project area, which is dispersed ove? an area several hundred meters in diameter-maybe several 
kilometers (Haury 1976; Wilcox and others 198 1). Monumental architecture appears in the Colonial 
Period in the form of caliche-capped trash mounds and what Hohokam researchers have termed 
ballcourts, signaling an increasing differentiation or increase in status of some sites in the Hohokam area 
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(Crown 1991; Wilcox and Sternberg 1983). Irrigation agriculture increased during this period, although 
dry farming was still practiced. Artifacts typical of the Colonial Period include specialized craft items of 
marine shell and turquoise, slate palettes, and elaborate clay figurioes. Decorated red-on-buff pottery is 
also common, and includes incised wares in the Gila Butte Phase, and non-incised wares with tightly 
packed, carehlly executed decorations during the Santa Cruz Phase (Haury 1976). 

. 

During the Sedentary Period, the Hohokam culture area continued to grow, and reached its greatest 
extent. Large villages such as Snaketown also reached their greatest size and most complex arrangements 
(Doyel, Fish and Fish 2000; Haury 1976). The period consists of the Sacaton (and possibly the Satan)  
Phase (A.D. 975-1 l50), which is characterized by large villages of ellipsoidal and rectangular pit houses 
on terraces above the river floodplain (Cordell 1997; Crown 1991). Construction of ballcourts continues 
and flourishes in the Sedentary, and a new form of monumental architecture, the platform mound, is 
introduced (Crown 1991; Wilcox and Sternberg 1983). During this period canal systems are ?&Ither 
expanded, and the dead are cremated and buried in pottery vessels, although a few east facing, extended 
inhumations are known (Crown 1991). Craft items during this period become increasingly crude, and 
design elements on red-on-buff pottery are less carefully executed (Crown 1991). Red-ware pottery is 
reintroduced in this period. 

At about A.D. 1000, near the end of the Sedentary Period, a dramatic shift can be seen in the settlement, 
architecture, burial practices, and material culture throughout the Hohokam culture area, and throughout 
the American Southwest. Researchers define three phases, the Soh0 (A.D. 1150-1300), Civano (A.D. 
1300-1400), and Polvorcin (1400-1500), for the Classic Period in the Phoenix basin (Doye1 and Fish 
2000:4-5). In the Classic Period, larger, aggregated, and permanent communities on the river floodplain 
with adobe, jacal, and masonry constructions replace pit house villages in most of the Hohokam area. 
Irrigation systems are expanded and upgraded. Larger villages become home to massive platform 
mounds, such as that seen at the Gatlin Site in Gila Bend, and are often enclosed within compound walls 
(Doyel 1991). Large adobe great houses were constructed at central sites such as Pueblo Grande, Mesa 
Grande, and Casa Grande. The majority of human burials in the Classic Period tend to be inhumations, 
although cremations still occur (Crown 1991). Red-on-buff ceramics are virtually replaced by Salado- 
style polychrome wares and highly polished red wares. Crown (1991: 153) suggests that the Classic Period 
was a time of intensification and rapid change, departing from the patterns of earlier periods. By A.D. 
1400, evidence points to a virtual Hohokam abandonment of the region, although some evidence exists 
for a possible small-scale occupation in the post-classic Folvor6n Phase. 

The Protohistoric and Historic Periods 

After A.D. 1500, indigenous Pima and Papago groups (modem-day Akimel O’odham and Tohono 
O’odham) occupied the region surrounding the Phoenix basin. It is thought by most researchers that these 
groups are descendents of the prehistoric Hohokam (McGuire and Schiffer 1982), although 
Crown (1991:154) states that it is unclear whether the Phoenix basin was continuously occupied by 
indigenous populations up to the arrival of Europeans. Eusebio Kino, a Jesuit and Spanish explorer, 
explored much of the lower Gila River Valley and Papagueria in 1699, but never documented a visit to 
the Phoenix Basin. Modem researchers think that the Phoenix basin was either abandoned or only 
occupied infrequently on an opportunistic basis. At some point after the Spanish Entrada, Apache and 
Yavapai groups began to exploit the resources of the Salt and Gila River Valleys, and began to raid 
Papago villages along the Gila River to the south of the project area. Few Apache or Yavapai sites have 
been identified in the Phoenix area. Typically, Apache and Yavapai sites consist of small ephemeral 
settlements, wikieups, and agave roasting pits associated with chipped stone tools and crude plain ware 
ceramic artifacts (Gilpin and Phillips 1999). 
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The first Euroamericans came to the Phoenix basin in the mid-l800s, after the United States acquired 
what is now most of Arizona and New Mexico in the treaty of Guadalupe Hidalgo. Early settlers of the 
Phoenix basin were attracted by the fertile soils and the potential for agriculture. h some cases, the early 
settlers dug out the old Hohokam canals to increase arable lands, and the ancient irrigation network surely 
provided inspiration for a massive historic canal system (Trimble 1986). In 1902, Congress passed the 
Reclamation Act, which allowed the federal government to fund irrigation projects throughout the 
western US with monies acquired from the sale of public lands (United States Bureau of Reclamation 
2004). Established as a result of the Reclamation Act, the Reclamation Service (renamed Bureau of 
Reclamation in 1923) selected the Salt River Valley as one of its first major projects. From this initiative 
stemmed Salt River Project (SRP), which now manages and operates the Valley's extensive canal system. 
Scottsdale was named for Reverend Winfield Scott, who moved to the area in 1888 and acted as a local 
promoter for the community (Trimble 1986). With a population of only eight hundred, Scottsdale's 
growth was considerably stunted prior to World War 11, but by 1965 the city boasted fifty-five thousand 
residents (Trimble 1986). Today, Scottsdale is a popular stop for tourists visiting the southwest. 

Sites Identified 

the Project Area 
Project Name Reference within One-Mile of Project 

Number 

2000-121.ASM Scottsdale Resort Condo Survey Walsh 2000 None 

2000-426.ASM LVA II Archaeological Survey Shaw 2000 None 

Winter and others 2002 None Intelligent Transportation Systems: 
Smart Comdors I1 2002-174.ASM 

PREVIOUS RESEARCH 

The author consulted cultural resource records at ASM, the SHPO, PGM, and the AZSITE on-line 
database to identify prior surveys and previously recorded cultural resources within one mile of the 
proposed facility. The records search identified three previous cultural resource surveys within one mile 
of the current project area. These surveys are summarized in Table 2 and depicted on Figure 2. None of 
the surveys were conducted within the current project area. 

The NRHP on-line database, the Scottsdale Register on-line database, and the GLO plats were reviewed 
for further information on cultural resources and possible historic locales. Review of the GLO plat for 
T2N R4E, dating to 1870, did not indicate any historic locales, buildings, or features within the project 
vicinity. Consultation of the N R "  and Scottsdale Register, however, yielded one cultural resource: the 
Cattle Track Complex. The Cattle Track Complex is comprised of two adjacent parcels of land located in 
Scottsdale on Cattle Track Road (also known as Miller Road) between Lincoln Drive and McDonald 
Drive. The southern parcel belongs to the Ellis family and consists of one main building and eight 
ancillary structures. The northern parcel is currently owned by Fred Kueffher, and consists of one main 
building and two workshop studios. All of the buildings located within the Cattle Track Complex were 
built by engineer George L. Ellis, whose innovative designs played an integral role in the development of 
Scottsdale as an arts colony in the 1930s. The main building on the Ellis property, aptly named the 
George Ellis House, was constructed in 1937 from recycled materials. Today, most of the buildings serve 
as residences and work studios, but continue to convey their historic associations. The George Ellis House 
was added to the NRKP in 1999 under Criteria B and C, for its association with the life of a significant 

EcoPlan Cultural Resource Survey Report 04-700 
DSWA, Arsenic Removal Facility 

S DSWA Project No. 23020203 



person and for its distinctive design and construction. The Cattle Track Complex as a whole was zoned 
historic property in 1996 by the City of Scottsdale, and added to the Scottsdale Register following its 0 establishment in 1999. 

In addition to the Cattle Track Complex, another cultural resource, the Arizona Canal, is located 
immediately adjacent to the proposed location for the arsenic removal facility. The Arizona Canal was 
constructed between 1882 and 1885 by the Arizona Canal Company, and eventually integrated into the 
SRP system. A Programmatic Agreement (PA) has been developed among the Bureau of Reclamation, 
the Advisory Council on Historic Preservation, the Arizona SHPO, and SRP for the system of historic 
canals. The PA states that the Arizona Canal has been determined eligible for listing on the NRHP under 
Criteria A and C. 
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SURVEY RESULTS 

Figure 4. Photograph of Existing Paradise Valley Water Company Tank on Surveyed Parcel (view to east). 
Photograph by J. Strohmayer, 22 July 2004. 
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SURVEY 

The author conducted the survey on 22 July 2004, expending one person-field day of effort. Much of the 
project area has been disturbed as a result of previous construction (Figures 3 - 6). Ground visibility 
during the survey was excellent, with less than 15 percent of the ground surface obstructed by vegetation. 

Figure 3. Photograph of Existing Storage Shed on Surveyed Parcel (view to north). 
Photograph by J. Strohmayer, 22 July 2804. 



Figure 5. Photograph of Existing Paradise Valley Water Company Well #11 (view to east). 
The Arrow Indicates the Arizona Canal. 

Photograph by J. Strohmayer, 22 July 2004. 

Figure 6. Photograph of Existing Paradise Valley Water Company Welt #12 (view to northeast). 
The Arrow Indicates the Arizona Canal. 

Photograph by J. Strohmayer, 22 July 2004. 
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As a result of the field effort, a historic trash scatter, site AZ U:5:283 (ASM), was identified within the 
project APE. A description is provided below, along with "P, ARlP, and Scottsdale Register 0 eligibility assessments. 

AZ U:5:283 (ASIVQ 

Site Number 
Property Type 

Site Dimensions 
Location 

Legal Location 

USGS Map Reference 
UTM Coordinates 

Elevation 
Land Staat~~ 

Cultural Association 
Temporal Assocbtion 

A2 U:5:283 (ASM.) 
Historic Trash Scatter 
140 x 115 ft 
East of Cattle Track Road m l l e r  Road) Between Lincoln and McDonald 
Drives 
W% SW% SE% and the SW% NW% SE% of Section 11, T2N R4E, Gila 
and Salt River Base Line and Meridian 
1965 (Photorevised 1982) Paradise Valley, Arizona USGS 7.5' Quadrangle 
415020,3709830 UTM Zone 12 North, NAD 1927 (Conus) 
1,290 ft above sea level 
Private 
Indeterminate Historic 
Historic Period (early 1920s) 

Site AZ U:5:283 (ASM) consists of a moderate density histori trash scatter situated east of Miller Road 
between Lincoln and McDonald Drives, and approximately 100 ft west of the Arizona Canal (refer to 
Figure 2). The site is situated at the southern extent of the survey parcel and bounded by the Cattle Track 
Complex to  the south and west. The boundaries of the artifact scatter were marked with pin flags (later 
removed), and their locations were mapped using a GPS. The plan view map of site AZ U:5:283 (ASM) 
can be found in Figure 7. 

The site is located within a well-developed residential area on a parcel of land that has been recently 
bladed. As a result, much of the natural environment no longer exists. rdere is no vegetation within the 
site boundary, which allowed for 100 percent ground visibility at the time of the survey (Figures 8 and 9). 
Dense vegetation, however, does surround the areas immediately adjacent to the survey parcel. Surface 
sediments consist of a loose sandy loam with few gravel inclusions. 

The site measures 115 ft north to south and 145 ft east to west, and consists of a general scatter with a 
10 x 20 ft artifact concentration situated roughly at the center of the site. All of the artifacts identified at 
site AZ U:5:283 (ASM) were inventoried and are presented below in Table 3. Approximately 142 
artifacts were observed at the site, which is equal to 0.08 artifacts/y2. More than half of the artifacts 
inventoried are glass. Glass types include clear, brown, selenium, cobalt, aqua, and sun-colored amethyst 
(SCA). Additional artifact types include metal, ceramics, shell casings, and a brick. SCA and aqua glass, 
such as the fragments observed at site AZ U:5:283 (ASM), were manufactured between 1880 - 1920, 
while selenium glass was only produced from 1915-1930 (Goodman 1998). In addition, a continuous 
thread top bottle fragment was observed at site AZ U:5:283 (ASM). Bottles and jars with continuous 
thread tops became widely used beginning in 1924 (Goodman 1998). In sum, the diagnostic artifacts 
identified at site AZ U:5:283 (ASM) suggest a temporal range between 1915 and the early 1920s, which 
indicates that it pre-dates the Cattle Track Complex. 

0 
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Figure 7. Plan View of Site AZ U:5:283 (ASM). a 
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Figure 8. Photograph of Site AZ U:5:283 (ASM) (view to south-southwest), 
Photograph by J. Strohmayer, 22 July 2004. 

Figore 9. Photograph of the Eastern Extent d Site AZ U:5:283 (ASM) (view to east). 
The AETQW Indicates the Ahizana Canal. 

Photograph by J. Strohmayer, 22 July 2804. 
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Table 3 
Artifacts Inventoried at Site AZ U:5:283 (ASM) 

I Artifact Type I GeneralScatter I Concentration t Sub totals 

Clear 
Brown 

Selenium 
Cobalt 
Aqua 
SCA 

e 
I 

26 17 43 
8 0 9 
1 0 1 
5 0 5 
10 8 6 
0 10 10 

I35 

Metal (Total) 18 3 

I 85 

21 
cans 
Wire 

. 14 0 14 
4 3 7 

Ceramics (Total) 
Whiteware 
Porcelain 

Other (Total) 
Shell Casing 

15 17 32 
11 15 26 
4 2 6 

2 1 3 
2 2 4 

I Total Number of Artifacts = 142 I 
Brick I 0 I 1 

Recommendation 

It is evident from the temporally diagnostic artifacts that site AZ U:5:283 (ASM) is unrelated to the 
adjacent Cattle Track Complex, and therefore does not appear to be associated with an important event or 
person (refer to discussion below). Furthermore, site AZ U:5:283 (ASM) has no apparent architectural or 
engineering importance, and its information potential has been exhausted by this recording. We 
recommend, therefore, that the site is ineligible for listing in the NRHP, ARHI?, and the Scottsdale 
Register. Accordingly, it is recommended that no further treatment or avoidance measures are necessary 
for site AZ U:5:283 (ASM). 

@ 

1 

VLEWSKED RECONNAISSANCE 

The Cattle Track Complex is zoned historic property (HP), and therefore is protected under Article VI of 
the City of Scottsdale Historic Preservation Ordinance, which provides for the retention of the original 
appearance, setting and placement of the historic property. One specific building of the Cattle Track 
Complex, the George Ellis House, is listed on the NRHP under Criteria B and C. In addition, the Arizona 
Canal has been determined eligible for the NRHP under Criteria A and C. As a result, the Cattle Track 
Complex, specifically the George Ellis House, and the Arizona Canal have the potential to be impacted 
visually by the installation of the arsenic removal facility. 

Accordingly, the author conducted a viewshed reconnaissance survey using pedestrian and vehicular 
transportation on 22 July 2004. Digital photographs were taken of the proposed facility location from 
various points within the Cattle Track Cqmplex and from the Arizona Canal. Figure 10 depicts the 
locations of the photographs with respect to the surveyed parcel and the adjacent cultural resources, while 
Figures 11 - 17 illustrate aspects of the research. Results of the reconnaissance determined that, due to 
extensive tree coverage, the existing structures on the proposed arsenic removal facility parcel are not 
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e Figure 10. Project Vicinity Showing Photograph Locations. 
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visible from either of the Register-listed properties. In addition, elements of the surrounding built 
environment, specifically existing power lines and a cellular tower (refer to Fiewe S ) ,  are in the direct 
line of sight of both the Cattle Track Complex and the Arizona Canal. Because local views from these 
cultwal resources have already been obstructed, the installation of the arsenic removal facility will not 
introduce any additional visual intrusions. 

0 

Figure 11. Photograph of the George Ellis House Facing the Proposed Facility (view to northeast). 
Photograph by J. Strohmayer, 22 July 2004. 
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Figure 12. Photograph of the George Ellis House Indicating the Proposed Facility Location (view to northeast). 
Photography by J. Strohmayer, 22 July 2004. 

Figure 13. Photograph of the Fred Kueffner Homestead Indicating the Proposed 
Facility Location (view to northeast). 

Photograph by J. Strohmayer, 22 July 2004. 

DSWA Project No. 23020203 EcoPlan Cultural Resource Survey Report 04-700 IS 
DSWA, Arsenic Removal Facility 



Figure 14. Photograph of the Fred Kueffner Homestead with an Existing Structure on the 
Surveyed Parcel in the Background (view to northeast). 

Photograph by J. Strohmayer, 22 July 2004. 

Figure 15. Photograph of the Arizona Canal. The Arrow Indicates the Location of an 
Existing Paradise Valley Water Company Tank (view to north). 

Photograph by J. Strohmayer, 22 July 2004. 
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Figure 16. Photograph from Site AZ U:5:283 (ASNI) Facing the Northern Extent of the 
Cattle Track Complex (view to west-northwest). 

Photograph by J. Strohmayer, 22 July 2004. 

Figure 17. Photograph from the 'surveyed Parcel Facing the Northern Extent of the 
Cattle Track Complex (view to south). 

Photograph by J. Strohmayer, 22 July 2004. 
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SUMMARY ANID RECOlWIVlE~ATIONS 

0 At the request of DSWA, EcoPlan conducted a cultural resource survey and viewshed reconnaissance in 
support of a proposed arsenic removal facility in Scottsdale, Maicopa County, Arizona. The area 
surveyed by EcoPlan amounts to 12.05 acres of private land. As a result of this investigation, the author 
identified one previously unrecorded site (AZ U:5:283 [ASN), a historic trash scatter, within the APE. 
This site is recommended as ineligible for listing in the “I?, ARHP, and Scottsdale Register, and 
therefore it is recommended that no M e r  treatment or avoidance measures are necessary. 

_ .  

Research within the one-mile viewshed identified two cultural resources, the Cattle Track Complex and 
the Arizona Canal, which were evaluated for potential visual intrusions that could result from the 
installation of the arsenic removal facility. Our research suggests that construction of the arsenic removal 
facility will not introduce any additional visual intrusions to either of the Register-listed cultural 
resources, and thus we recommend that a “Certificate of Appropriateness” be issued for this project in 
accordance with the City of Scottsdale’s “Archaeological Resource Protection Ordinance.” Because a 
portion of the ckrent project area is zoned Special Campus - Historic Property (SC-HP), however, the 
facility design must be compatible with the City of Scottsdale’s approved HP Plan, which includes design 
guidelines for new construction. It is our understanding that the Historic Preservation Commission (HPC), 
in conjunction with the Development Review Board @RB) will review the facility design and evaluate 
any visual impacts through a public hearing, and ultimately make the determination for a “Certificate of 
Appropriateness” for the arsenic removal facility. 

If previously unidentified cultural resources are discovered during construction, the City of Scottsdale 
Historic Preservation Division must be notified to make arrangements for the appropriate assessment and 
treatment of those resources. 
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ARIZONA AMERICAN WATER COLAPA IY 
PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

EXECUTIVE SUMMARY 

The Arizona-American Water Company (AAWC) Paradise Valley Fire Flow Capacity 
Assessment presents the requirements to upgrade the existing water system to enable it to 
provide 1,500 gallons per minute fire flow at a minimum 20 pounds per square inch 
pressure at all locations. The fire flow criteria was provided by the Town of Paradise 
Valley to all three of its water providers, including AAWC. The AAWC system was not 
originally designed to provide fire flow and as a result many of the waterlines are 
inadequately sized for fire protection. 

The AAWC system source water is located at the far east end of a system that is longer 
from east to west than it is from north to south. The source water is provided from seven 
groundwater wells located on Miller Road. All water is delivered to the system through 
two facilities: the Miller Road Treatment Facility and the Miller Road Booster Station. 
The system is operated in ten pressure zones. The Main Zone serves 78 percent of 
customers, and three zones (Main Zone, Country Club Zone, and Clearwater Hills Zone) 
together serve approximately 96 percent of customers. 

The analysis of system adequacy to meet fire flow requirements was performed using an 
existing WaterCAD model. Brown and Caldwell updated the modeI, verified pump 
curves and elevations, met extensively with Operations staff, and reviewed as-builts and 
water system block maps to verify the physical improvements included in the model. 

The model was calibrated based on field test data. Fire flow te+i were performed at 
22 locations throughout the system. Pressure and flows from these tests were compared to 
model results, and pipe friction factors were adjusted in the vicinity of each flow test to 
achieve results as close as possible to the field test results. 

The calibrated model was used to predict the available fire flow under current day 
conditions. The system deficiencies are caused by dramatic changes in elevation, long 
lengths of 4-inch and 6-inch pipe, and a single source of water located at one end of the 
system. 

A comprehensive list of improvements was developed that, once completed, will allow 
the system to deliver the required fire flow to all customers. This list was priontized by a 
citizen group organized by AAWC called the Water Users Group. Over the  course of four 
meetings, the group reviewed the system deficiencies, the recommended improvements 
and their associated costs, developed a weighted list of evaluation criteria, and endorsed 
the final proposed schedule. 

B R O W N  A N D  
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ARIZONA AMERICAN WATER COMPANY 
PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

The recommended improvements have been phased over a 6-year period. The 
improvements scheduled for the first year (2004) consist of a new 12-inch water main in 
Jackrabbit and Invergordon and the installation of a number of fire hydrants in areas 
where the system is currently able to provide fire flow, but hydrants are not provided. 

. The total estimated cost of improvements is $15.6 million. This includes two projects, 
Projects 20 and 21, that should be re-evaluated in the future. Projects 20 and 21 address 
fire flow capacity for the High Cliff and Cleanvater Hills III zones, which serve only 8 
homes. The estimated cost of these projects is $963,700 for Project 20 and $394,335 for 
Project 21. These costs should be weighed against the cost of other options such as house 
sprinklers. The phasing plan presented in this report does not include Projects 20 and 21. 
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ARIZO JA A ERICAP VATER COMPAN! 
PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

PROJECT OBJECTIVE AND SCOPE 

Brown and Caldwell was contracted by the Arizona-American Water Company (AAWC) to 
conduct the Paradise Valley Fire Flow Capacity Assessment. The purpose of this investigation 
was to identify system improvements needed to provide reliable fire flow to all customers within 
the service area. 

The scope of work for the project included: 

0 Collect and update the existing AAWC WaterCAD computer model of the 
Paradise Valley system. 

0 Calibrate the model. 

0 Model maximum day demand with 1500 gallons per minute (gpm) fire flow. 

e Identify necessary system improvements. 

0 Work in conjunction with AAWC and the Paradise Valley Water Users Group to 
prioritize improvements and develop a Capital Improvement Program. 

SYSTEM OVERVIEW 

The service area for the AAWC water system is approximately 4 '/z miles wide from east to west, 
and 3 miles long from north to south. The service area includes portions of the Town of Paradise 
Valley, the City of Scottsdale, the City of Phoenix, and unincorporated Maricopa County. 

The AAWC Paradise Valley Water System is operated in ten zones. The pressure zones are 
shown on Figure 1. The sources of water for the system are seven wells located at the eastern 
boundary of the service area near Miller Road. All of the water is conveyed to either the Miller 
Road Treatment Facility or the Miller Road Booster Pump Station, with the exception of Well 
No. 16, which discharges directly to the distribution system. Water is then supplied from these 
two facilities to the distribution system. 
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C A L D W E L L  

p \wpbz-am wfr co (citizens)\24I~)OLeports\rexr docU/15/04\dc 1 



ARIZONA AMERICAN WATER COMPANY 
PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

Country Club 
Clearwater Hills I and I1 
Stone Canvon 

Table 1 displays the number of water users (accounts) in each zone. Approximately 96 percent of 
the total demand is in three zones: Main Zone, Country Club Zone and Clearwater Hills Zone. 
The Main Zone represents approximately 78 percent of total system peak demand, the Country 
Club Zone demand comprises approximately 12 percent of peak demand, and the Clearwater 
Hills Zone comprises approximately 6 percent of the total peak demand. 

550 
275 
58 

TABLE 1 - NUMBER OF WATER USERS BY ZONE 

I Main I 3600 I 

Racquet Club 2.5 
Club Estates 1.5 
Clearwater Hills I11 4 
High Cliff 4 

I Racquet Club 2.5 I 
Club Estates 1.5 
Clearwater Hills 111 I 4 I 

I High Cliff I 4 I 

DATA COLLECTION 

Brown and Caldwell collected system information for this project including the water system 
maps, topography, pump curves, and storage volumes. A summary of the pumping and storage 
facilities by zone is presented in Table 2. The pump curves collected are included in 
Appendix A. 

The system information collected by Brown and Caldwell is listed below: 

Water system block maps. 

Topography and aerial photography. 

0 Pump curves for Miller Road facilities and booster pump stations. 

0 Storage tank dimensions and control levels. 

0 Demand data for the following subdivisionshreas: Judson, Mummy Mountain, 
selected locations at Starlight and Cameldale, top ten water users. 
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ARIZONA AMERICAN WATER COMPANY 
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0 2002 water production data. 

0 Water usage by account for all accounts for summer 2002. 

0 County assessor parcel information for the Judson subdivision, and Mummy 
Mountain. 

0 As-builts for the following: Country Club tanks inlet piping, Judson subdivision, 
8-inch mains in Cameldale and Yucca. 

C A L D W E L L  
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ARIZONA AMERICAN WATER COMPANY 
PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

COMPUTER MODEL UPDATE 

Brown and Caldwell updated the Paradise Valley Water System WaterCAD model created by 
AAWC in 1997. Specific steps completed during the model update are presented below: 

Updated model from WaterCAD version 5.1 to 6.5. 

0 Spot checked node elevations using topographic data dated 1986 provided by 
AAWC. 

0 The demand allocations for each zone were not verified by Brown and Caldwell 
against actual usage data. The total model demand was compared to the 2002 
water production data. 

Removed pipe configuration in the model to the west of 40th Street as per 
discussion with AAWC operations. 

Verified and updated, as necessary, pump curves for all pumping facilities. 

0 

0 

0 Verified system operating setpoints through discussion with AAWC Operations. 

0 Updated pipe sizes in Starlight, Yucca and Cameldale based on discussion with 

Modified zone boundary between Racquet Club and Main Zone at Yucca and 

AAWC operations. 

0 

Cameldale to reflect actual operating conditions, per discussion with AAWC 
operations. 

Removed cross connections between zones as per discussions with AAWC 
operations. 

0 

0 Verified cross connection between Zone 1 and Zone 2 at Hillside Drive. This 
connection is currently open. Future improvements were modeled without this 
connection. 

0 Verified that the physical connection between Zone 2 and Zone 3 is not open at 
Foothill Drive, in cooperation with AAWC operations, by verifying static 
pressure on both sides of Tatum Boulevard in the far north part of the the service 
area. 

0 Corrected pump intake elevations at Country Club Booster Station. 

0 Corrected suction and discharge elevations at Miller Road Booster Pump Station. 
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Verified demands and demand locations in the Cameldale, Starlight, and Yucca 
area for large residential users from billing records. 

Added waterline and demands for Sanctuary subdivision. 

Added waterline and demands for Judson subdivision. 

Added Mummy Mountain subdivision and demands. 

Added Las Brisas pressure zone to the model including pump curve and demands. 

Verified demand data for the top ten commercial users from billing records. 

Created average day, maximum day, maximum day with fire flow, and peak hour 
modeling scenarios from the existing demand data in the model and the water 
production data for the year 2002. 

Removed Well No. 17 from the model as per discussions with AAWC operations. 

WATER MODEL CALIBRATION 

Model calibration was conducted by comparing field test results to model results at selected 
locations. The field test data used were hydrant flows and pressure readings both before and 
during hydrant tests. The specific procedures for conducting those tests and for calibrating the 
model from those tests are outlined below: . 

e Hydrant flow tests were conducted at 22 locations throughout the system on 
June 11 and August 1, 2003 as shown on Figure 2. Water tank levels and status of 
pumps were recorded at the time of the hydrant flow tests. 

e The model was calibrated using the demand scenario (average day, maximum 
day, or peak hour) that most closely reflected the system conditions during the fire 
flow testing. 

Fire demand equal to the flow recorded at the flow hydrant was applied to each 
node. 

e Static and residual pressures at the pressure hydrant were compared to the model 

Pipe friction factors were adjusted in the vicinity of the test to achieve results as 

results. 

e 

close as possible to the field test results. 
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a ARIZONA AMERICAN WATER COMPANY 
PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

The field test results and model results after calibration are summarized in Table 3. Location, 
zone and time of test are shown in the table for each flow test. Model results and the demand 
scenario used for calibration are also shown. 

Table 4 presents the modeled pressure ranges for each zone, hydraulic grade line elevations and 
ground elevations by zone. 
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ARIZONA AMERICAN WATER COMPANY 
PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

Several adjustments were required to the model to satisfactorily calibrate Zones 2 and 3. Those 
adjustments are described. In these locations, the model could initially not deliver the flow 
produced during the flow test and adjustments to the model were made to produce results that 
reflect the actual system performance. 

0 Flow Test No. 7 (Jackrabbit and Scottsdale Roads) - The model predicted greater 
flow capabilities than were being experienced in the field. Upon investigation by 
AAWC operations, there were several broken valves that were only partially 
opened. The valves were replaced which immediately improved the field 
measured flow and pressure in this area. 

Flow Test No. 10 (44'h Street and Valley Vista Lane) - The model predicted 
lower static pressure and more headloss than experienced during the flow test. An 
8-inch water main was added to the model from the Maderos Del Quenta Drive to 

Street. It appears that, as modeled for calibration, there is a looped waterline 
bringing water to the area that is not reflected on the system maps. 
Recommendations for future improvements were made based on modeling that 
did not include the 8-inch main described above. 

0 

Flow Test Nos. 11 and 21 (Hillside and Lincoln Drives) - The model could not 
deliver the 750 gpm test pressure that was recorded during the flow test. In the 
model the pipe connecting the Main Zone and Country Club zones was closed. 
Based on Brown and Caldwell's recommendation, AAWC Operations conducted 
a field investigation and found that this connection was actually open. Opening 
this connection in the model resulted in calibration of this area with the flow tests. 
This pipe was mod 

Flow Test Nos. 17 and 18 (Foothill DriveDesert Park Place, and Moonlight 
Waykakeside Lane) - The model could not deliver the 500 gpm flow recorded 
for Test No.17 or 839 gpm recorded during Test No. 18. In order to calibrate these 
areas, the 4-inch discharge piping from Clearwater Hills Booster Pump Station 
was changed to 6-inch pipe. AAWC potholed the discharge piping on Moonlight 
Way and found it to be 4 inch as shown on the block maps. Pipe sizes at other 
locations may be incorrect or there may be another waterline not shown on the 
maps providing additional water to the north part of the Clearwater Hills Zones. 
The recommended improvements were based on 4-inch piping as shown on 
AAWC block maps. This was discussed with AAWC during a progress meeting 
with the understanding that there is considerable uncertainty in this area of the 
system, but that improvements based on the model would result in conservative 
recommendations. 

as closed for subsequent modeling efforts. 

0 
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ARIZONA AMERICAN WATER COMPANY 
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0 Flow Test No. 20 (46Ih Place and Indian Bend Road) - The model could not 
deliver the 500 gpm flow recorded during the test. This location could be 
calibrated when the interconnection between Zone 1 and Zone 2 was opened as 
described above with the discussion on Flow Test Nos. 11 and 21. 

During the flow testing, discharge pressures and discharge rates were recorded for the Country 
Club Booster Pump Station. It became apparent that this booster pump station is operating 
significantly under rated capacity. This is thought by AAWC ope5ation.s to be due to damaged 
impellers. AAWC proposed to replace the impellers on the four pumps at this Booster Pump 
Station in 2004. 

FIRE FLOW ANALYSIS 

The fire flow analysis was conducted using the automated WaterCAD software fire flow analysis 
under maximum day demand conditions and assuming that each storage tank was 10 feet below 
the top of the tank, and with all pumps running. Fire flows are computed by iteratively assigning 
demands and computing system pressure. The model assigns the fire flow demand to a node and 
checks the model, checking to see if all pressure constraints are met at that demand. The model 
will assign a new demand and re-check the system if a constraint is violated. The WaterCAD 
fire flow routine runs as follows: 

0 The fire flow demand (1500 gpm) is added to the modeled domestic demand at a 
node. 

0 The model calculates system pressures for all nodes, checking that the constraint 
(20 pounds per square inch) (psi) is met at all locations. 

e The fire flow demand is added to the domestic demand at the next node, and the 
calculations are repeated for all nodes selected for analysis. 

The model output provides a status (passifail) for each node, fire flow available at 
each node, and the minimum zone pressure for a fire at each node. 

0 

MODEL RESULTS 

Figure 2 displays the results of the fire flow analysis under existing conditions with the addition 
of a 12-inch water main programmed for 2004 in Jackrabbit from Scottsdale Road to 
Jnvergordon, and in Invergordon from Jackrabbit to McDonald. This 12-inch main will replace 
existing 4- and 6-inch pipes in those roads. The water model represented on Figure 2 also 
includes a 12-inch main in Starlight (P-324) which will be built by the homeowner per an 
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agreement with the water company. Appendix B contains the model results corresponding to 
Figure 2. The results of the Fire Flow Analysis under Maximum Day 2003 conditions were that 
more than 40 percent of the nodes in the model could not deliver a fire flow of 1,500 gpm with a 
minimum system residual pressure of 20 psi. 

In general, the system is limited by dramatic changes in elevation, long lengths of 4- and 6-inch 
pipe, and a single source of water located at the east end of the system. In addition, there is very 
little storage capacity. The system is operated in ten zones, some of which are very small, and 
have little or no storage. 

The water model does not include the majority of 4-inch pipe that exists. The headlosses of 
1500 gpm flow through a 4-inch pipe prevents the delivery of that volume of water for fire 
control. Therefore, all 4-inch mains that serve fire hydrants need to be replaced. 

Main Zone 

The Main Zone provides the required fire flow to the majority of users with the exception of the 
southwest portion of zone. This area is the farthest from the pumping source and has more 
elevation variation than most of the Main Zone. The existing 6-inch pipe is not sufficiently sized 
to overcome these physical constraints. 

Country Club and Clearwater Hills Zones 

Both the Country Club and Clearwater Hills zones experience very limited available fire flows. 
Generally, long lengths of undersized pipes result in excessive losses. 

The areas with fire flows available under 500 gpm in these zones include property west of Tatum 
Boulevard and north of Lincoln, and the far north part of the system on both side of Tatum 
Boulevard. 

The entire Clearwater Hills Zone is limited in the ability to provide fire flow by over 7,000 feet 
of 4-inch diameter main serving as discharge piping from the Clearwater Hills Booster Pump 
Station and 4-inch mains leaving the Clearwater Hills Tanks. 

Tatum Canyon forms the far northwest portion of the water system service area. Inadequate 
flows and pressures in this area are due to a combination of factors. The terrain is mountainous 
with dramatic elevation differences and the mains are 4- and 6-inch in size. 

Smaller Zones 

The smaller zones serve between 4 and 30 customers. These seven zones are: 

0 Stone Canyon 
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0 Racquet Club 
0 Club Estates 
0 Glenn Drive 
e Highcliff 
0 Clearwater Hills I11 
0 Las Brisas 

These zones have limited pumping capacity and storage in these zones varies from no storage to 
100,000 gallons. Using an estimated duration of a fire of 2 hours, a total of 180,000 gallons of 
storage would be required to provide 1500 gpm. 

Many homes in the higher elevations in the Clearwater Hills, Clearwater Hills 111, Country Club, 
and High Cliff zones have individual pumps and hydropneumatic tanks to provide domestic 
water service. These individual pumps cannot provide enough water for fire flow, and the homes 
are located at significantly higher elevations than the roadways, where hydrants would be 
located. These homes must be considered on an individual basis for improvements to provide 
fire protection. 

Stone Canyon Zone. Stone Canyon Zone is equipped with a booster pump station with two 
350gpm pumps and a 100,000 gallon tank. Water from the Stone Canyon Zone feeds the 
Racquet Tank Zone through a pressure reducing valve. The capacity of the Racquet Club Tank is 
approximately 100,000 gallons. 

Racquet Club Zone. The Racquet Tank Zone includes Cameldale, Starlight and Yucca Streets. 
The Racquet Club Tank is not at a high enough elevation to pressurize all homes within the zone. 
Recently, an 8-inch line was installed along Yucca Road and Cameldale Way and looped to the 
24-inch line along McDonald Drive. When this portion of the Racquet Club Zone is operated 
within the main zone, flows improve, but not enough to achieve the required 1500 gpm at 20 psi. 

Club Estates and Glenn Drive Zones. The Club Estates Booster Pump Station pumps from the 
main zone through 6-inch mains to serve approximately 15 customers along Indian Bend Road, 
47'h Place, Glenn Drive and Arroyo Road. The only storage for this zone is a standpipe with a 
capacity of approximately 32,000 gallons. A small pump and hydropneumatic tank are located 
along Glenn Drive and pumps to four customers located at higher elevations along Glenn Drive. 
Club Estates is provided with two 100 gprn pumps. Glenn Drive is provided with three 25 gpm 
pumps. These systems provide neither pumping capacity nor storage to provide the desired 
1500 gprn fire flow. 

Las Brisas Zone. The Las Brisas subdivision has no storage. This subdivision consists of 
30 lots. Their booster pump station is equipped with two 100 gprn pumps and a 500 gprn pump. 
Therefore, the Las Brisas Booster Pump Station cannot provide 1500 gpm for fire protectian. 
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Highcliff Zone Highcliff Zone is equipped with two 60 gpm pumps and no storage. This zone 
serves four customers. 

Clearwater Hills I11 Zone. Two 70 gpm pumps located at the Clearwater Hill Tank 1 site, 
pump water up to the Clearwater Hills Zone. The four residents served by the Clearwater Hills 
Zone each own their own pump-to-pump water from the Clearwater Hills I11 tank to their 
residences which are located at higher elevations than the tank. There are a number of empty 
lots in this zone. 

RECOMMENDATIONS 

Brown and Caldwell used the WaterCAD model to develop and measure the affects of system 
improvements to provide the required fire flow to all nodes in the model. The recommendations 
are based on the system as reflected on the system maps, with no cross connections between 
zones. The recommendations were modeled with 2017 estimated demands. 

The 2017 demands were calculated based on the updated 2003 demands generated with this 
project. The 2003 demands were multiplied by a factor of 1.125 to generate a total system 
demand of 19.40 million gallons per day, as predicted in the 1999 Water Master Plan report. The 
2017 demand scenario represents build out of the service area. 

Figure 3 presents the model results after all of the recommended improvements are made. The 
model reports corresponding to Figure 3 are included in Appendix C. 

Figure 4 displays the location and short description of the recommended projects. Each project 
is described in more detail below. 

The recommended projects were presented to the AAWC Paradise Valley Water Users Group 
for discussion. The group was provided with a map showing the fire flows available for different 
areas of the system, the locations of the projects, an estimated cost for each project, the number 
of users benefiting, and the cost per user benefits. The Water Users Group defined evaluation 
criteria and assigned a weight for each criterion. The projects were prioritized based on this 
criteria and information presented. The most important criteria were the criticality of the area 
(those areas with the lowest available fire flows were given highest priority) and the cost 
effectiveness (most users benefited per dollar). 

The initial priority list of projects was reviewed by AAWC, and some modifications were made 
based on engineering and construction considerations. For example, two projects in Tatum 
Boulevard were scheduled for the same year to minimize impact to residents. The revised list of 
projects was then presented to the Water Users Group and endorsed by that group for 
presentation to the Town of Paradise Valley and incorporation into the AAWC Capital 
Improvements Program. 

/ 
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The project numbers contained in this report correspond to the priority placed on the project by 
that group. Recommendations A through E were not considered for prioritization by the Water 
Users Group because they have already been programmed by AAWC. 

Recommendation A - Valve Study 

The Valve Study will ensure that valves are exercised, verify the locations of valves, determine 
whether valves are fully opened or closed, and verify their condition. Several broken valves were 
found to be obstructing the flow and there was uncertainly as to whether physical connections 
between zones were opened or closed. 

The Valve Study could be phased over a period of years, with priority on areas that are the most 
critical for system operation, or areas where information is most needed, such as the Clearwater 
Hills Zone in the vicinity of the booster station. 

Recommendation B - Fire Hydrant Installation 

The fire hydrant coverage within Paradise Valley is sparse. The Town of Paradise Valley is now 
conducting a study to identify where hydrants are needed, and the recommended spacing of 
hydrants. Hydrant coverage for the system within the City of Scottsdale is adequate. There is no 
requirement for hydrant spacing for areas in unincorporated Maricopa County. 

For the purposes of cost estimating, Brown and Caldwell estimated that 200 fire hydrants would 
be required to provide hydrants at a spacing of 300 to 500 feet throughout the system. It is 
recommended that where 4-inch mains are replaced with 6- or 8-inch mains (See 
Recommendation C below) fire hydrants are installed at that time. As applicable, the cost of 
hydrants is included with the cost of recommended replacement projects in the cost tables in this 
report. Figure 5 shows the location of existing and future f$e drants and proposed phasing. 

Recommendation C - Replace 4-inch Water Mains Within a Minimum 6-Inch Size 
& 

Headlosses through a 4-inch size main line are so great that they prevent fire flows of 1500 gpm 
from being delivered at 20 psi residual pressure. Brown and Caldwell estimated from the system 
maps that approximately 80,000 lineal feet of 4-inch water mains will remain after the system 
improvements enumerated below are constructed. A minimum of 6-inch diameter pipe is 
recommended for service to fire hydrants. 

As a general recommendation, water mains should be looped whenever possible. This will 
increase available fire flow, reduce pressure losses and provide increased reliability. 

Figure 5 displays the location of 4-inch mains as shown on the AAWC system maps. 
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Recommendation D - Replace Impellers at the Country Club Booster Pump Station 

At the time that data was collected for this report, the Country Club Booster Pump Station was 
equipped with four pumps rated at 900 gpm capacity each. Each of these pumps was operating 
at approximately half the rated capacity. AAWC operations reported that this was due to 
damaged impellers. The impellers were replaced in December 2003 and found to be highly 
deteriorated. ' 

Any improvement to the pumping capacity at the Country Club Booster Pump Station will 
improve the available fire flows, not only in the Country Club Zone, but in the Clearwater Hills 
Zone as well. The Clearwater Hills Booster Pump Station receives water from the Country Club 
Zone. 

Recommendation E - JackrabbitAnvergordon Main Replacement 

The existing mains in Jackrabbit and Invergordon are 4- and 6-inch in diameter. A 12-inch main 
is recommended from Scottsdale Road west in Jackrabbit to Invergordon, and north in 
Invergordon to McDonald, to provide necessary fire flow. The 4-inch mains north of Jackrabbit 
must be upsized to 6-inch to provide fire flows to residences in this area. The installation of 
6-inch mains should include installation of fire hydrants. 

Project No. 1 - 16-inch Main in Lincoln Drive, 500 gpm Pump Station Serving Country 
Club Zone. Pipe in the long lengths of pipe from the Country Club Booster Pump Station 
prevent delivery of adequate water to meet fire flows. The recommended improvements will 
provide water into the zone from a second location and direction. The proposed improvements 
will deliver more water to the western part of the Main Zone, and provide water for a proposed 
new booster pump station on Lincoln Drive at Hillside Drive. 

There exist 16- and 24-inch mains in Lincoln Drive from the Miller Road source to roughly 
750 feet east of Tatum Boulevard. The recommended project would extend a 16-inch water 
main 4500 feet to the west in Lincoln Drive, from 32"d Place to west of 431d Place. 

Project No. 2 - 500 GPM Booster Pump Station Serving Clearwater Hills Zone. The 
Clearwater Hills Zone experiences similar problems to the Country Club Zone in that those areas 
in the zone furthest from the pumping source experience inadequate fire flows. The 16-inch 
main constructed with Project 1 will also provide water for the suction side of the proposed 
Clearwater Hills Booster Pump Station on Lincoln, west of 43'd Place. 

Project No. 3 - 6-inch Water Main in Tatum Boulevard, North. The existing waterline in 
Tatum Boulevard is the main source of water for the north part of the Country Club Zone. The 
existing main is undersized for the length required, resulting in excessive headlosses. A new 
16-inch main in Tatum Boulevard is recommended from Indian Bend Road to the north 
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boundary of the service area at Desert Jewel Drive. This approximately 5,200 lineal feet of new 
main will provide fire protection to the north and south ends of the Country Club Zone. 

Project No. 4 - 8-inch Water Mains in Southern Part of the Country Club Zone, West of 
Tatum. The improvements produce localized benefits by providing a loop and upsizing the 
existing water mains. This project includes 2,500 lineal feet of water main in 481h Street and 
Joshua Tree h n e ,  600 lineal feet of 8-inch water main in Clearwater Parkway and Quartz 
Mountain Drive, and 75 lineal feet of 8-inch water main from the suction side of the Clearwater 
Hills Booster Pump Station to Hillside Drive. These improvements will reduce headlosses and 
help deliver more water at a higher head. 

Project No. 5 - Upsize Discharge Piping from Clearwater Hills Booster Pump Station. The 
existing discharge piping is undersized resulting in excessive headlosses at a critical location in 
the system. Moreover, there are significant variations in elevation in the Clearwater Hills Zone, 
aggravating the affect of the piping deficiencies. 

The existing piping in Moonlight Way, Clearwater Parkway, Sparkling Lane, Brookview Way, 
and Crystal Lane is 4 inches in diameter and should be upsized to 8 inches. The existing 6 inches 
in Moonlight Way should be replaced with 12 inches. This recommendation will significantly 
improve flows to all of the Clearwater Hills Zone. 

Project No. 6 - Combine Stone Canyon and Racquet Club Zones. The existing Racquet 
Club Tank is not high enough to provide adequate fire flow to the homes in the area. The 
Racquet Club Tank overflow elevation is 1555 feet above sea level, while the 60th Street Tank 
overflow is 1527 feet above sea level. The Stone Canyon Tank overflow is at 1694 feet above 
sea level. 

Combining the two zones will make the storage from Stone Canyon aGailable to both zones, and 
will make the pumping capacity from a new booster pump station available to homes in both the 
Racquet Club and Stone Canyon zones. 

A booster pump station is required to provide fire flow to homes located along Starlight Way. 
We recommend that a new 12-inch main be constructed for the discharge from this new booster 
pump station, and that this 12-inch main be connected to the Stone Canyon system in the vicinity 
of the Racquet Club Tank. 

As the Racquet Club Tank is ineffective in its current location and elevation, it would be better 
utilized in the Main Zone. Main Zone storage is located at Miller Road and at the 60th Street 
Tank. The Racquet Club Tank can be used to boost pressures in the immediate surrounding Main 
Zone. A control valve would be required to close the water line to the Main Zone when the tank 
is filling from the new booster pump station, and to open the line to the Main Zone when the 
pump is off. The pump and valve should be controlled by high and low water level setpoints. The 
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existing valve located in a vault directly in front of the Racquet Club tank can be used for this 
purpose. 

Another benefit of operating the system as described above is that the new 1500 gpm fire pump 
will cycle on and off, rather than lie dormant until a fire event occurs. 

Connection of the Racquet Club Tank to the Main Zone will require constructing 1000 linear feet 
of new 8-inch water main along Superstition Lane to McDonald. 

A pressure reducing valve should be provided between the existing 4-inch main in Starlight and 
the new 12-inch main. In this way, water can be delivered from the 12 inch to the 4 inch in the 
event of a pressure drop under fire demand. 

The pressures in the lower elevations of Stone Canyon Zone appear to be over 100 psi under 
current day conditions due to the elevation of the Stone Canyon Tank. The tank overflow 
elevation is 1694 feet above sea level while the homes nearest McDonald are at an elevation of 
approximately 1420 feet. This elevation difference equates to 119 psi. The connection of the two 
zones will raise the pressures to approximately 155 psi under maximum day demand conditions, 
somewhat. If individual residences in the lower elevations are not already equipped with pressure 
reducing valves on their service lines, these should be installed prior to executing this 
conversion. 

Project No. 7 - Install 8-inch Water Main in Clearwater Parkway. In order to deliver the 
required fire flow to the highest lots on Clearwater Parkway, the existing 6-inch water main in 
Clearwater Parkway from Mountain View to Red Ledge Drive must be upsized to 8 inch. 

Project No. 8 - Install 16-inch Water Main in McDonald and 44'h Street. Approximately 
8,400 linear feet of 16-inch diameter pipe should be installed in McDonald and Nth Streets. This 
pipe will increase the amount of water to the southwest part of the Main Zone, furthest from the 
pumping source, and will benefit Main Zone, Country Club and Clearwater Hills Zones, in 
conjunction with Project Nos. 1 and 2. 

Project No. 9 - Install 1800 Linear Feet of 8-inch Water Main in Tatum. This improvement 
would replace an existing 4-inch water main serving lots adjacent to Tatum, just north of 
Lincoln, within the Main Zone. The existing 4-inch main is undersized to provide fire flows to 
this immediate area. 

Project No. 10 - Replace existing 6-inch in the Far North of the Country Club Zone. This 
project would upsize 4850 linear feet to 8-inch size in Desert Jewel Drive and Foothill Drive, 
and 2100 linear feet to 12 inch in 54" Street and Roadrunner. These larger water mains will 
deliver water from the 16-inch water main constructed as Project No. 3 in Tatum to 
neighborhoods in this north part of the service area. 
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Project No. 11 - Las Brisas Zone Improvements. Customers in the Las Brisas Zone are 
served by a booster pump station pumping from the Country Club Zone. The zone will ultimately 
serve 30 customers. A 500 gpm fire pump is provided. There is no storage in this system. The 
recommended improvement included replacing the existing 500 gpm pump with a 1500 gpm fire 
pump and replace 750 linear feet of the existing 6-inch discharge piping with 8-inch diameter 
piping. 

Project No. 12 - Tatum Canyon Improvements. Two alternatives (Projects 12A and 12B) are 
presented on Figure 4 for this area. Tatum Canyon, located in the far northwest part of the 
service area, is limited for fire flow by the high elevation and length of 4-inch and 6-inch pipe 
from the discharge of Clearwater Hills Booster Pump Station. Improvement No. 5,  the upsize of 
the discharge piping for Clearwater Hills Booster Pump Station should radically improve fire 
flows in this area. 

The improvement shown as No. 12A consists of replacing approximately 8000 linear feet of 
6-inch piping from the Clearwater Hills Booster Pump Station all the way around the loop 
formed by Desert Park Place and Foothill Drive. We recommend that this 8000 linear feet be 
constructed in two phases, the first phase being the 3000 linear feet from Moonlight Way to 
Desert Park Place. This phase may be adequate to provide the required fire flows. The remaining 
5000 linear feet comprises the loop around Desert Park Place and Foothill Drive. 

Alternative No. 12B is that of providing a booster pump station at Foothill Drive, west of Tatum 
to introduce water from the Country Club Zone into the Clearwater Hills Zone at the far north 
end. Project No. 12A is preferred because of the lower ongoing maintenance and replacement 
costs of a water line versus a pump station. 

Also included in Project Nos. 12A and 12B is installation of 300 lineal feet of 8-inch water main 
from Moonlight Way to Sparkling Way to provide additional lo6ping in this part of the 
Clearwater Hills Zone. 

Project No. 13 - Loop Mummy Mountain Area. The Mummy Mountain area, formerly served 
by the Mummy Mountain Water Company, is located north of Lincoln Drive and east of 
Invergordon. The area requires looping to achieve fire flow. The recommended improvements 
are 150 lineal feet of 8-inch water main connecting the 8-inch line in 65'h Place to the 8-inch line 
in Cactus Wren and 500 lineal feet of 6-inch main connecting the existing 6-inch main in Sierra 
Vista Road to the existing main in Lincoln. 

Project No. 14 - 8-inch Main in Invergordon, North of Chaparral. To improve fire flows in 
the southeastern part of the Main Zone, 1700 lineal feet of 8-inch water main should be installed 
in Invergordon, north of Chaparral. This will replace the existing 4-inch at that location. 
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Project No. 15 - 8-inch Main in Chaparral Road Approximately 2700 linear feet of 4-inch 
main that exists in Chaparral Road between Scottsdale Road and 68'h Street should be replaced 
with 8 inch in Chaparral, between Scottsdale Road and 68'h Street. 

Project No. 16 - Water Main Replacements in North Central Part of Country Club Zone. 
The existing 6-inch water mains in Lost Dutchman, Indian Bend Road, 561h Place, Joshua Tree 
Lane and 62nd,Street should be replaced with 8 inch. In addition, 900 lineal feet of.4 inch in 
Joshua Tree Lane, 63rd Place and Invergordon should be replaced with 8 inch. 

Project No. 17 - Water Main Replacement in Southwest Portion of Main Zone. Figure 3 
displays two alternatives for Project No. 17. The existing system needs to be looped in this area. 
This can be done as shown in Project No. 17A by installing 1300 lineal feet of 6-inch water main 
from Hogan Circle to Claremont Avenue and from Hogan to 42"d Street, and 1420 linear feet of 
8-inch water main in Keim Drive. 

If it is not possible to obtain easements for the 6-inch water mains, the same improvement in fire 
flows requires replacing all of the existing 6-inch piping in Keim Drive, 41" Street and Bethany 
Home Road with 8200 lineal feet of 8-inch water main. 

Project No. 18 - Club EstatedGlenn Drive Improvements. In order to achieve fire flow for 
Club Estates Zone, we recommend the installation of a 1500 gpm fire pump at the existing Club 
Estates Booster Pump Station on 59'h Place. In addition, 2300 linear feet of 12-inch water main 
must be installed in 59" Place and Glenn Drive. 

Project No. 19 - Stone Canyon 4-Inch Main Replacements. Approximately 300 lineal feet of 
4-inch water main should be replaced with 8 inch in 52"d Place, San Miguel Avenue, Solano 
Drive, and 54'h Street to provide fire flow to approximately 18 lots within the Stone Canyon 
Zone. 

Project No. 20 - Highcliff Zone Improvements. A 1500 gpm fire pump and 1600 lineal feet of 
8-inch fire line must be installed to provide fire protection to four lots comprising the Highcliff 
Zone. A less costly solution may be retrofitting the existing homes with sprinklers. The 
feasibility of using hydrants located in the adjacent Clearwater Hills Zone should also be 
examined for each of the lots in this zone. 

Project No. 21 - Clearwater Hills I11 Zone Improvements. A simple solution is not available 
for the Clearwater Hills 111. Water is pumped from a booster station located at the Clearwater 
Hills I Tank, through approximately 500 feet of 4-inch water main to the Clearwater Hills 111 
Tank, an elevation difference of approximately 30 feet. The overflow elevation of Clearwater 
Hills I11 Tank is 1760.5 feet above sea level. The terrain in this area is extremely mountainous 
and the surrounding lots range in elevation from 1700 to 1950 feet above sea level. The four lots 
that have been developed use individual booster pump stations to provide water for domestic 
service. 
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The recommended project would install a 1500 gpm fire pump at the Clearwater Hills Tank 
No. 2 and an 8-inch fire line up to the end of the existing access road and to connect a fire 
hydrant to that new 8-inch line. 

Another solution would be to construct a tank at the highest elevation possible on one of the lots 
on Silvercrest Way. A pump from the Clearwater Hills Zone and an 8-inch water main from the 
pump to the new tank would be necessary. 

Any of the above solutions represents a very high cost to the four homeowners affected. There 
appear to be three additional Iots that remain undeveloped in this area. 

A less costly solution may be retrofitting the existing homes with sprinklers, and requiring any 
new homes in the area to be equipped with sprinkler. 

Model Improvements. In addition to the system improvements described above, Brown and 
Caldwell recommends that the water model be improved and used as a tool to periodically 
review system adequacy and anaIyze proposed improvements. In order to improve the model and 
make it more reliable the following should be accomplished: 

0 

0 

Perform a valve study (See Recommendation A above) 

Update system maps to include new waterlines and verify pipe sizes. 

0 Determine the typical diurnal demand pattern for each zone. 

Examine storage needs. The existing system has deficient storage capacity. The 
model, once updated, should be run in extended perioti simulation to determine 
optimum storage required. An increase in storage capacity will help maintain 
uniform water pressures, increase system reliability and equalize demands to 
allow a more uniform rate of pumping and to allow pumping during off peak 
power rates. 

0 

Model Limitations. Based on the project scope, this Fire Flow Capacity Assessment was based 
on steady state modeling. Steady state modeling presents a snapshot of the system under certain 
boundary conditions. In contrast, extended period simulation provides information on how the 
system behaves over a range of boundary conditions. It was outside the scope of this project to 
conduct extended period simulation. 

This model does not take into certain system operational features such as the connection between 
Country Club Tanks to the Main Zone. The way the system is operated, the 60th Street Tank in 
the Main Zone is emptying during peak demand conditions. When the tank level reaches less 
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than 12 feet, the tank is filled from the Country Club Zone. The demand from the Main Zone on 
the Country Club Zone is not metered, and is not modeled. 

A similar situation exists between the Stone Canyon and Racquet Club Tanks. Water is pumped 
from the Main Zone into the Stone Canyon Tank. The Racquet Club Tank is filled from the 
Stone Canyon system, controlled by an altitude valve. 

Steady state modeling will not reveal water storage deficiencies. Brown and Caldwell examined 
storage capacity by zone and included this consideration in development of recommended 
improvements. However, a comprehensive study of storage capacity could optimize system 
performance. 

IMPLEMENTATION PLAN 

Planning level costs for the improvements described above are presented in Tables 5 and 6. 
Table 5 ,  Cost Estimate for Recommended Improvements, presents the costs for each project in 
the priority order established during the Water Users Group meetings. Table 6 presents the 
Proposed Project Phasing with the 4-inch mains replacements and fire hydrant insta!!ations 
grouped with the recommended main line replacements. The total cost of recommended projects 
presented in Table 5 is $15.5 million. Table 7 presents a timeline for the recommended 
improvements with design and construction costs color coded. 

Under Year 2008 in Table 6, a re-evaluation of the system is included. This re-evaluation would 
include an update of the water model and flow tests to verify system conditions and calibrate the 
model. This project revealed some uncertainties in the system configuration and improvements 
in certain areas, especially in the upper elevations of the Clearwater Hills Zone. 

The proposed phasing plan includes all projects except Nos. 20 and 21. These projects consist of 
improvements to two of the smaller zones serving four customers each. AAWC represented at 
the Water Users Group meeting that they would continue to look at options for providing fire 
flow to all users, and that there may be alternatives to the recommended projects presented. 
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EXECUTIVE SUMMARY 

The Arizona-American Water Company (AAWC) Paradise Valley Fire Flow Capacity 
Assessment presents the requirements to upgrade the existing water system to enable it to 
provide 1,500 gallons per minute fire flow at a minimum 20 pounds per square inch 
pressure at all locations. The fire flow criteria was provided by the Town of Paradise 
ValIey to all three of its water providers, including AAWC. The AAWC system was not 
originally designed to provide fire flow and as a result many of the waterlines are 
inadequately sized for fire protection. 

The AAWC system source water is located at the far east end of a system that is longer 
from east to west than it is from north to south. The source water is provided from seven 
groundwater wells located on Miller Road. All water is delivered to the system through 
two facilities: the Miller Road Treatment Facility and the Miller Road Booster Station. 
The system is operated in ten pressure zones. The Main Zone serves 78 percent of 
customers, and three zones (Main Zone, Country Club Zone, and Clearwater Hills Zone) 
together serve approximately 96 percent of customers. 

The analysis of system adequacy to meet fire flow requirements was performed using an 
existing WaterCAD model. Brown and Caldwell updated the model, verified pump 
curves and elevations, met extensively with Operations staff, and reviewed as-builts and 
water system block maps to verify the physical improvements included in the model. 

The model was calibrated based on field test data. Fire flow tests were performed at 
22 locations throughout the system. Pressure and flows from these tests were compared to 
model results, and pipe friction factors were adjusted in the vicinity of each flow test to 
achieve results as close as possible to the field test results. 

The calibrated model was used to predict the available fire flow under current day 
conditions. The system deficiencies are caused by dramatic changes in elevation, long 
lengths of 4-inch and 6-inch pipe, and a single source of water located at one end of the 
system. 

A comprehensive list of improvements was developed that, once completed, will allow 
the system to deliver the required fire flow to all customers. This list was prioritized by a 
citizen group organized by AAWC called the Water Users Group. Over the course of four 
meetings, the group reviewed the system deficiencies, the recommended improvements 
and their associated costs, developed a weighted list of evaluation criteria, and endorsed 
the final proposed schedule. 
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The recommended improvements have been phased over a 6-year period. The 
improvements scheduled for the first year (2004) consist of a new 12-inch water main in 
Jackrabbit and Invergordon and the installation of a number of fire hydrants in areas 
where the system is currently able to provide fire flow, but hydrants are not provided. 

The total estimated cost of improvements is $15.6 million. This includes two projects, 
Projects 20 and 21, that should be re-evaluated in the future. Projects 20 and 21 address 
fire flow capacity for the High Cliff and Clearwater Hills 111 zones, which serve only 8 
homes. The estimated cost of these projects is $963,700 for Project 20 and $394,335 for 
Project 21. These costs should be weighed against the cost of other options such as house 
sprinklers. The phasing plan presented in this report does not include Projects 20 and 21. 
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PROJECT OBJECTIVE AND SCOPE 

Brown and Caldwell was contracted by the Arizona-American Water Company (AAWC) to 
conduct the Paradise Valley Fire Flow Capacity Assessment. The purpose of this investigation 
was to identify system improvements needed to provide reliable fire flow to all customers within 
the service area. 

The scope of work for the project included 

0 Collect and update the existing AAWC WaterCAD computer model of the 
Paradise Valley system. 

0 Calibrate the model. 

0 

0 Identify necessary system improvements. 

0 

Model maximum day demand with 1500 galIons per minute (gpm) fire flow. 

Work in conjunction with AAWC and the Paradise Valley Water Users Group to 
prioritize improvements and develop a Capital Improvement Program. 

SYSTEM OVERVIEW 

The service area for the AAWC water system is approximately 4 !h miles wide from east to west, 
and 3 miles long from north to south. The service area includes portions of the Town of Paradise 
Valley, the City of Scottsdale, the City of Phoenix, and unincorporated Maricopa County. 

The AAWC Paradise Valley Water System is operated in ten zones. The pressure zones are 
shown on Figure 1. The sources of water for the system are seven wells located at the eastern 
boundary of the service area near Miller Road. All of the water is conveyed to either the Miller 
Road Treatment Facility or the Miller Road Booster Pump Station, with the exception of Well 
No. 16, which discharges directly to the distribution system. Water is then supplied from these 
two facilities to the distribution system. 
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Table 1 displays the number of water users (accounts) in each zone. Approximately 96 percent of 
the total demand is in three zones: Main Zone, Country Club Zone and Clearwater Hills Zone. 
The Main Zone represents approximately 78 percent of total system peak demand, the Country 
Club Zone demand comprises approximately 12 percent of peak demand, and the Clearwater 
Hills Zone comprises approximately 6 percent of the total peak demand. 

TABLE 1 - NUMBER OF WATER USERS BY ZONE 

I 

I 

i 

c 
I 

i 

DATA COLLECTION 

Brown and Caldwell collected system information for this project including the water system 
maps, topography, pump curves, and storage volumes. A summary of the pumping and storage 
facilities by zone is presented in Table 2. The pump curves collected are included in 
Appendix A. 

The system information collected by Brown and Caldwell is listed below: 

Water system block maps. 

0 Topography and aerial photography. 

0 Pump curves for Miller Road facilities and booster pump stations. 

0 Storage tank dimensions and control Ievels. 

0 Demand data for the following subdivisions/areas: Judson, Mummy Mountain, 
selected locations at Starlight and Cameldale, top ten water users. 
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2002 water production data. 

Water usage by account for ail accounts for summer 2002. 

County assessor parcel information for the Judson subdivision, and Mummy 
Mountain. 

As-builts for the following: Country Club tanks inlet piping, Judson subdivision, 
8-inch mains in Cameldale and Yucca. 

p \wp\az-am wtr co (citizens)\24190LeponsUext.doc\3/15/04ldc 3 



I 

i 
, .  

I 
I 

o o o c  
2 2 2 5  

o o o c  o o o c  m m m c  

d d d c  
2 2 2 2  

j o c  
422 

! 

! 

i 
! 
b 
=i 

3 c  
v ) u  
P I C  

2 c  
n u  
- 4 v  

O C  
c 2  

c 

5 
3 

i 

i 
! 

o c  
2li: 

3 0  
313 

0 0  
Z Z  

W 

a a 
C 
d 

a 

z 

I 

2 o c  
22: 

9 
Jl 

4 - 



I 
ARIZONA AMERICAN WATER COMPANY 

! 
--7 

. .  
1 '  

, .; j 

. .  . i, 

PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

COMPUTER MODEL UPDATE 

Brown and Caldwell updated the Paradise Valley Water System WaterCAD model created by 
AAWC in 1997. Specific steps completed during the model update are presented below: 

0 Updated model from WaterCAD version 5.1 to 6.5. 

0 Spot checked node erevations using topographic data dated 1986 provided by 
AAWC. 

0 The demand allocations for each zone were not verified by Brown and Caldwell 
against actual usage data. The total model demand was compared to the 2002 
water production data. 

0 Removed pipe configuration in the model to the west of 40th Street as per 
discussion with AAWC operations. 

0 

0 

Verified and updated, as necessary, pump curves for all pumping facilities. 

Verified system operating setpoints through discussion with AAWC Operations. 

0 Updated pipe sizes in Starlight, Yucca and Cameldale based on discussion with 
AAWC operations. 

0 Modified zone boundary between Racquet Club and Main Zone at Yucca and 
Cameldale to reflect actual operating conditions, per discussion with AAWC 
operations. 

0 Removed cross connections between zones as per discussions with AAWC 
operations. 

0 Verified cross connection between Zone 1 and Zone 2 at Hillside Drive. This 
connection is currently open. Future improvements were modeled without this 
connection. 

0 Verified that the physica1 connection between Zone 2 and Zone 3 is not open at 
Foothill Drive, in cooperation with AAWC operations, by verifying static 
pressure on both sides of Tatum Boulevard in the far north part of the the service 
area. 

0 Corrected pump intake eIevations at Country Club Booster Station. 

0 Corrected suction and discharge elevations at Miller Road Booster Pump Station. 
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Verified demands and demand locations in the Cameldale, Starlight, and Yucca 
area for large residential users from billing records. 

Added waterline and demands for Sanctuary subdivision. 

Added waterline and demands for Judson subdivision. 

Added Mummy Mountain subdivision and demands. 

Added Las Brisas pressure zone to the model including pump curve and demands. 

Verified demand data for the top ten commercial users from billing records. 

Created average day, maximum day, maximum day with fire flow, and peak hour 
modeling scenarios from the existing demand data in the model and the water 
production data for the year 2002. 

Removed Well No. 17 from the model as per discussions with AAWC operations. 

WATER MODEL CALIBRATION 

Model calibration was conducted by comparing field test results to model results at selected 
locations. The field test data used were hydrant flows and pressure readings both before and 
during hydrant tests. The specific procedures for conducting those tests and for calibrating the 
model from those tests are outlined below: 

0 Hydrant flow tests were conducted at 22 locations throughout the system on 
June 11 and August 1,2003 as shown on Figure 2. Water tank levels and status of 
pumps were recorded at the time of the hydrant flow tests. 

0 The model. was calibrated using the demand scenario (average day, maximum 
day, or peak hour) that most closely reflected the system conditions during the fire 
flow testing. 

0 Fire demand equal to the flow recorded at the flow hydrant was applied to each 
node. 

0 Static and residual pressures at the pressure hydrant were compared to the model 
results. 

0 Pipe friction factors were adjusted in the vicinity of the test to achieve results as 
close as possible to the field test results. 

B R O W N  A N D  
C A L D W E L L  

p:\wp\az-am wtr co (citizens)\24190\reports\tcxt docU/15/04!dc 6 



, 

i 

i j. 

: I  

. .! 

I .  

' I  

' 7 :  

ARIZONA AMERICAN WATER COMPANY 
PARADISE VALLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

The field test results and model results after calibration are summarized in Table 3. Location, 
zone and time of test are shown in the table for each flow test. Model results and the demand 
scenario used for calibration are also shown. 

Table 4 presents the modeled pressure ranges for each zone, hydraulic grade line elevations and 
ground elevations by zone. 
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Several adjustments were required to the model to satisfactorily calibrate Zones 2 and 3. Those 
adjustments are described. In these locations, the model could initially not deliver the flow 
produced during the flow test and adjustments to the model were made to produce results that 
reflect the actual system performance. 

Flow Test No. 7 (Jackrabbit and Scottsdale Roads) - The model predicted greater 
flow capabilities than were being experienced in the field. Upon investigation by 
AAWC operations, there were several broken valves that were only partially 
opened. The valves were replaced which immediately improved the field 
measured flow and pressure in this area. 

Flow Test No. 10 (ath Street and Valley Vista Lane) - The model predicted 
lower static pressure and more headloss than experienced during the flow test. An 
8-inch water main was added to the model from the Maderos Del Quenta Drive to 

Street. It appears that, as modeled for calibration, there is a looped waterline 
bringing water to the area that is not reflected on the system maps. 
Recommendations for future improvements were made based on modeling that 
did not include the 8-inch main described above. 

Flow Test Nos. 11 and 21 (Hillside and Lincoln Drives) - The model could not 
deliver the 750 gpm test pressure that was recorded during the flow test. In the 
model the pipe connecting the Main Zone and Country Club zones was closed. 
Based on Brown and Caldwell’s recommendation, AAWC Operations conducted 
a field investigation and found that this connection was actually open. Opening 
this connection in the model resulted in calibration of this area with the flow tests. 
This pipe was modeled as closed for subsequent modeling efforts. 

Flow Test Nos. 17 and 18 (Foothill Drivemesea Park Place, and Moonlight 
Waykakeside Lane) - The model could not deliver the 500 gpm flow recorded 
for Test No.17 or 839 gpm recorded during Test No. 18. In order to calibrate these 
areas, the 4-inch discharge piping from Clearwater Hills Booster Pump Station 
was changed to 6-inch pipe. AAWC potholed the discharge piping on Moonlight 
Way and found it to be 4 inch as shown on the block maps. Pipe sizes at other 
locations may be incorrect or there may be another waterline not shown on the 
maps providing additional water to the north part of the Clearwater Hills Zones. 
The recommended improvements were based on 4-inch piping as shown on 
AAWC block maps. This was discussed with AAWC during a progress meeting 
with the understanding that there is considerable uncertainty in this area of the 
system, but that improvements based on the model would result in conservative 
recommendations. 
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a 

0 Flow Test No. 20 (46'h Place and Indian Bend Road) - The model could not 
deliver the 500 gpm flow recorded during the  test. This location could be 
calibrated when the interconnection between Zone 1 and Zone 2 was opened as 
described above with the discussion on Flow Test Nos. I1 and 21. 

During the flow testing, discharge pressures and discharge rates were recorded for the Country 
Club Booster Pump Station. It became apparent that this booster pump station is operating 
significantly under rated capacity. This is thought by AAWC operations to be due to damaged 
impellers. AAWC proposed to replace the impellers on the four pumps at this Booster Pump 
Station in 2004. 

FIRE FLOW ANALYSIS 

The fire flow analysis was conducted using the automated WaterCAD software fire flow analysis 
under maximum day demand conditions and assuming that each storage tank was 10 feet below 
the top of the tank, and with all pumps running. Fire flows are computed by iteratively assigning 
demands and computing system pressure. The model assigns the fire flow demand to a node and 
checks the model, checking to see if all pressure constraints are met at that demand. The model 
will assign a new demand and re-check the system if a constraint is violated. The WaterCAD 
fire flow routine runs'as follows: 

0 The fire flow demand (1500 gpm) is added to the modeled domestic demand at a 
node. 

The model calculates system pressures for all nodes, checking that the constraint 
(20 pounds per square inch) (psi) is met at all locations. 

0 The fire flow demand is added to the domestic demand at the next node, and the 
calculations are repeated for all nodes selected for analysis. 

0 The model output provides a status (pass/fail) for each node, fire flow available at 
each node, and the minimum zone pressure for a fire at each node. 

MODEL RESULTS 

Figure 2 displays the results of the fire flow analysis under existing conditions with the addition 
of a 12-inch water main programmed for 2004 in Jackrabbit from Scottsdale Road to 
Invergordon, and in Invergordon from Jackrabbit to McDonald. This 12-inch main will replace 
existing 4- and 6-inch pipes in those roads. The water model represented on Figure 2 also 
includes a 12-inch main in Starlight (P-324) which will be built by the homeowner per an 
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agreement with the water company. Appendix B contains the model results corresponding to 
Figure 2. The results of the Fire Flow Analysis under Maximum Day 2003 conditions were that 
more than 40 percent of the nodes in the model could not deliver a fire flow of 1,500 gpm with a 
minimum system residual pressure of 20 psi. 

In general, the system is limited by dramatic changes in elevation, long lengths of 4- and 6-inch 
pipe, and a single source of water located at the east end of the system. In addition, there is very 
little storage capacity. The system is operated in ten zones, some of which are very small, and 
have little or no storage. 

The water model does not include the majority of 4-inch pipe that exists. The headlosses of 
1500 gpm flow through a 4-inch pipe prevents the delivery of that volume of water for fire 
control. Therefore, all 4-inch mains that serve fire hydrants need to be replaced. 

Main Zone 

The Main Zone provides the required fire flow to the majority of users with the exception of the 
southwest portion of zone. This area is the farthest from the pumping source and has more 
elevation variation than most of the Main Zone. The existing 6-inch pipe is not sufficiently sized 
to overcome these physical constraints. 

Country Club and Clearwater Hills Zones 

Both the Country Club and Clearwater Hills zones experience very limited available fire flows. 
Generally, long lengths of undersized pipes result in excessive losses. 

The areas with fire flows available under 500 gpm in these zones include property west of Tatum 
Boulevard and north of Lincoln, and the far north part of the system on both side of Tatum 
Boulevard. 

The entire Clearwater Hills Zone is limited in the ability to provide fire flow by over 7,000 feet 
of 4-inch diameter main serving as discharge piping from the Clearwater Hills Booster Pump 
Station and 4-inch mains leaving the Clearwater Hills Tanks. 

Tatum Canyon forms the far northwest portion of the water system service area. Inadequate 
flows and pressures in this area are due to a combination of factors. The terrain is mountainous 
with dramatic elevation differences and the mains are 4- and 6-inch in size. 

Smaller Zones 

The smaller zones serve between 4 and 30 customers. These seven zones are: 

0 Stone Canyon 
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Racquet Club 
0 Club Estates 
0 Glenn Drive 

Highcliff 
0 Clearwater Hills I11 
0 Las Brisas 

These zones have limited pumping capacity and storage in these zones varies from no storage to 
100,000 gallons. Using an estimated duration of a fire of 2 hours, a total of 180,000 gallons of 
storage would be required to provide 1500 gpm. 

0 

Many homes in the higher elevations in the Clearwater Hills, Clearwater Hills 111, Country Club, 
and High Cliff zones have individual pumps and hydropneumatic tanks to provide domestic 
water service. These individual pumps cannot provide enough water for fire flow, and the homes 
are located at significantly higher elevations than the roadways, where hydrants would be 
located. These homes must be considered on an individual basis for improvements to provide 
fire protection. 

Stone Canyon Zone. Stone Canyon Zone is equipped with a booster pump station with two 
350gpm pumps and a 100,000 gallon tank. Water from the Stone Canyon Zone feeds the ' 

Racquet Tank Zone through a pressure reducing valve. The capacity of the Racquet Club Tank is 
approximately 100,000 gallons. 

Racquet Club Zone. The Racquet Tank Zone includes Cameldale, Starlight and Yucca Streets. 
The Racquet Club Tank is not at a high enough elevation to pressurize all homes within the zone. 
Recently, an 8-inch line was installed along Yucca Road and Cameldale Way and looped to the 
24-inch line along McDonald Drive. When this portion of the Racquet Club Zone is operated 
within the main zone, flows improve, but not enough to achieve the required 1500 gpm at 20 psi. 

Club Estates and Glenn Drive Zones. The Club Estates Booster Pump Station pumps from the 
main zone through 6-inch mains to serve approximately 15 customers along Indian Bend Road, 
47" Place, Glenn Drive and Arroyo Road. The only storage for this zone is a standpipe with a 
capacity of approximately 32,000 gallons. A small pump and hydropneumatic tank are located 
along Glenn Drive and pumps to four customers located at higher elevations along Glenn Drive. 
Club Estates is provided with two 100 gpm pumps. Glenn Drive is provided with three 25 gpm 
pumps. These systems provide neither pumping capacity nor storage to provide the desired 
1500 gpm fire flow. 

Las Brisas Zone. The Las Brisas subdivision has no storage. This subdivision consists of 
30 lots. Their booster pump station is equipped with two 100 gpm pumps and a 500 gpm pump. 
Therefore, the Las Brisas Booster Pump Station cannot provide 1500 gpm for fire protection. 
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Highcliff Zone Highcliff Zone is equipped with two 60 gpm pumps and no storage. This zone 
serves four customers. 

Clearwater Hills I11 Zone. Two 70 gpm pumps located at the Clearwater Hill Tank 1 site, 
pump water up to the Clearwater Hills Zone. The four residents served by the Clearwater Hills 
Zone each own their own pump-to-pump water from the Clearwater XlIs I11 tank to their 
residences which are located at higher elevations than the tank. There are a number of empty 
lots in this zone. 

RECOMMENDATIONS 

Brown and Caldwell used the WaterCAD model to develop and measure the affects of system 
improvements to provide the required fire flow to all nodes in the model. The recommendations 
are based on the system as reflected on the system maps, with no cross connections between 
zones. The recommendations were modeled with 2017 estimated demands. 

The 2017 demands were calculated based on the updated 2003 demands generated with this 
project. The 2003 demands were multiplied by a factor of 1.125 to generate a total system 
demand of 19.40 million gallons per day, as predicted in the 1999 Water Master Plan report. The 
2017 demand scenario represents build out of the service area. 

Figure 3 presents the model results after all of the recommended improvements are made. The 
model reports corresponding to Figure 3 are included in Appendix C. 

Figure 4 displays the location and short description of the recommended projects. Each project 
is described in more detail below. 

The recommended projects were presented to the AAWC Paradise Valley Water Users Group 
for discussion. The group was provided with a map showing the fire flows available for different 
areas of the system, the locations of the projects, an estimated cost for each project, the'number 
of users benefiting, and the cost per user benefits. The Water Users Group defined evaluation 
criteria and assigned a weight for each criterion. The projects were prioritized based on this 
criteria and information presented. The most important criteria were the criticality of the area 
(those areas with the lowest available fire flows were given highest priority) and the cost 
effectiveness (most users benefited per dollar). 

The initial priority list of projects was reviewed by AAWC, and some modifications were made 
based on engineering and construction considerations. For example, two projects in Tatum 
Boulevard were scheduled for the same year to minimize impact to residents. The revised list of 
projects was then presented to the Water Users Group and endorsed by that group for 
presentation to the Town of Paradise Valley and incorporation into the AAWC Capital 
Improvements Program. 
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The project numbers contained in this report correspond to the priority placed on the project by 
that group. Recommendations A through E were not considered for prioritization by the Water 
Users Group because they have already been programmed by AAWC. 

Recommendation A - Valve Study 

The Valve Study will ensure that valves are exercised, verify the locations of valves, determine 
whether valves are fully opened or closed, and verify their condition. Several broken valves were 
found to be obstructing the flow and there was uncertainly as to whether physical connections 
between zones were opened or closed. 

The Valve Study could be phased over a period of years, with priority on areas that are the most 
critical for system operation, or areas where information is most needed, such as the Clearwater 
Hills Zone in the vicinity of the booster station. 

Recommendation B - Fire Hydrant Installation 

The fire hydrant coverage within Paradise Valley is sparse. The Town of Paradise Valley is now 
conducting a study to identify where hydrants are needed, and the recommended spacing of 
hydrants. Hydrant coverage for the system within t h e  City of Scottsdale is adequate. There is no 
requirement for hydrant spacing for areas in unincorporated Maricopa County. 

For the purposes of cost estimating, Brown and Caldwell estimated that 200 fire hydrants would 
be required to provide hydrants at a spacing of 300 to 500 feet throughout the system. It is 
recommended that where 4-inch mains are replaced with 6- or 8-inch mains (See 
Recommendation C below) fire hydrants are installed at that time. As applicable, the cost of 
hydrants is included with the cost of recommended replacement projects in the cost tables in this 
report. Figure 5 shows the location of existing and future f$e drants and proposed phasing. 

Recommendation C - Replace 4-inch Water Mains Within a Minimum 6-Inch Size 
fL 

Headlosses through a 4-inch size main line are so great that they prevent fire flows of 1500 gpm 
from being delivered at 20 psi residual pressure. Brown and Caldwell estimated from the system 
maps that approximateIy 80,000 lineal feet of 4-inch water mains will remain after the system 
improvements enumerated below are constructed. A minimum of 6-inch diameter pipe is 
recommended for service to fire hydrants. 

As a general recommendation, water mains should be looped whenever possible. This will 
increase available fire flow, reduce pressure losses and provide increased reliability. 

Figure 5 displays the location of 4-inch mains as shown on the AAWC system maps. 
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Recommendation D - Replace Impellers at the Country Club Booster Pump Station 

At the time that data was collected for this report, the Country Club Booster Pump Station was 
equipped with four pumps rated at 900 gpm capacity each. Each of these pumps was operating 
at approximately half the rated capacity. AAWC operations reported that this was due to 
damaged impellers. The impellers were replaced in December 2003 and found to be highly 
deteriorated. 

Any improvement to the pumping capacity at the Country Club Booster Pump Station will 
improve the available fire flows, not only in the Country Club Zone, but in the Clearwater Hills 
'Zone as well. The Clearwater Hills Booster Pump Station receives water from the Country Club 
Zone. 

Recommendation E - Jackrabbiflnvergordon Main Replacement 

The existing mains in Jackrabbit and Invergordon are 4- and 6-inch in diameter. A 12-inch main 
is recommended from Scottsdale Road west in Jackrabbit to Invergordon, and north in 
Invergordon to McDonald, to provide necessary fire flow. The 4-inch mains north of Jackrabbit 
must be upsized to 6-inch to provide fire flows to residences in this area. The installation of 
6-inch mains should include installation of fire hydrants. 

Project No. 1 - 16-inch Main in Lincoln Drive, 500 gpm Pump Station Serving Country 
Club Zone. Pipe in the long lengths of pipe from the Country Club Booster Pump Station 
prevent delivery of adequate water to meet fire flows. The recommended improvements will 
provide water into the zone from a second location and direction. The proposed improvements 
will deliver more water to the western part of the Main Zone, and provide water for a proposed 
new booster pump station on Lincoln Drive at Hillside Drive. 

There exist 16- and 24-inch mains in Lincoln Drive from the Miller Road source to roughly 
750 feet east of Tatum Boulevard. The recommended project would extend a 16-inch water 
main 4500 feet to the west in Lincoln Drive, from 32nd Place to west of 431d Place. 

Project No. 2 - 500 GPM Booster Pump Station Serving Clearwater Hills Zone. The 
Clearwater Hills Zone experiences similar problems to the Country Club Zone in that those areas 
in the zone furthest from the pumping source experience inadequate fire flows. The 16-inch 
main constructed with Project 1 will also provide water for the suction side of the proposed 
Clearwater fi l ls  Booster Pump Station on Lincoln, west of 43rd Place. 

Project No. 3 - 6-inch Water Main in Tatum Boulevard, North. The existing waterline in 
Tatum Boulevard is the main source of water for the north part of the Country Club Zone. The 
existing main is undersized for the length required, resulting in excessive headlosses. A new 
16-inch main in Tatum Boulevard is recommended from Indian Bend Road to the north 
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boundary of the service area at Desert Jewel Drive. This approximately 5,200 lineal feet of new 
main will provide fire protection to the north and south ends of the Country Club Zone. 

Project No. 4 - 8-inch Water Mains in Southern Part of the Country Club Zone, West of 
Tatum. The improvements produce localized benefits by providing a loop and upsizing the 
existing water mains. This project includes 2,500 lineal feet of water main in 4Sth Street and 
Joshua Tree Lane, 600 lineal feet of 8-inch water main in Clearwater Parkway and Quartz 
Mountain Drive, and 75 lineal feet of 8-inch water main from the suction side of the Clearwater 
Hills Booster Pump Station to Hillside Drive. These improvements will reduce headlosses and 
help deliver more water at a higher head. 

Project No. 5 - Upsize Discharge Piping from Clearwater Hills Booster Pump Station. The 
existing discharge piping is undersized resulting in excessive headlosses at a critical location in 
the system. Moreover, there are significant variations in elevation in the Clearwater Hills Zone, 
aggravating the affect of the piping deficiencies. 

The existing piping in Moonlight Way, Clearwater Parkway, Sparkling Lane, Brookview Way, 
and Crystal Lane is 4 inches in diameter and should be upsized to 8 inches. The existing 6 inches 
in Moonlight Way should be replaced with 12 inches. This recommendation will significantly 
improve flows to all of the Clearwater Hills Zone. 

Project No. 6 - Combine Stone Canyon and Racquet Club Zones. The existing Racquet 
Club Tank is not high enough to provide adequate fire flow to the homes in the area. The 
Racquet Club Tank overflow elevation is 1555 feet above sea level, while the 60" Street Tank 
overflow is 1527 feet above sea level. The Stone Canyon Tank overflow is at 1694 feet above 
sea level. 

Combining the two zones will make the storage from Stone Canyon available to both zones, and 
will make the pumping capacity from a new booster pump station available to homes in both the 
Racquet Club and Stone Canyon zones. 

A booster pump station is required to provide fire flow to homes located along Starlight Way. 
We recommend that a new 12-inch main be constructed for the discharge from this new booster 
pump station, and that this 12-inch main be connected to the Stone Canyon system in the vicinity 
of the Racquet Club Tank. 

As the Racquet Club Tank is ineffective in its current location and elevation, it would be better 
utilized in the Main Zone. Main Zone storage is located at Miller Road and at the 60th Street 
Tank. The Racquet Club Tank can be used to boost pressures in the immediate surrounding Main 
Zone. A control valve would be required to close the water line to the Main Zone when the tank 
is filling from the new booster pump station, and to open the line to the Main Zone when the 
pump is off. The pump and valve should be controlled by high and low water level setpoints. The 
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existing valve located in a vault directly in front of the Racquet Club tank can be used for this 
purpose. 

Another benefit of operating the system as described above is that the new 1500 gpm fire pump 
will cycle on and off, rather than lie dormant until a fire event occurs. 

Connection of the Racquet Club Tank to the Main Zone will require constructing 1000 linear feet 
of new 8-inch water main along Superstition Lane to McDonald. 

A pressure reducing valve should be provided between the existing 4-inch main in Starlight and 
the new 12-inch main. In this way, water can be delivered from the 12 inch to the 4 inch in the 
event of a pressure drop under fire demand. 

The pressures in the lower elevations of Stone Canyon Zone appear to be over 100 psi under 
current day conditions due to the elevation of the Stone Canyon Tank. The tank overflow 
elevation is 1694 feet above sea level while the homes nearest McDonald are at an elevation of 
approximately 1420 feet. This elevation difference equates to 119 psi. The connection of the two 
zones will raise the pressures to approximately 155 psi under maximum day demand conditions, 
somewhat. If individual residences in the lower elevations are not already equipped with pressure 
reducing valves on their service lines, these should be installed prior to executing this 
conversion. 

Project No. 7 - Install 8-inch Water Main in Clearwater Parkway. In order to deliver the 
required fire flow to the highest lots on Clearwater Parkway, the existing 6-inch water main in 
Clearwater Parkway from Mountain View to Red Ledge Drive must be upsized to 8 inch. 

Project No. 8 - Install 16-inch Water Main in McDonald and 44th Street. Approximately 
8,400 linear feet of 16-inch diameter pipe should be installed in McDonald and 44Ih Streets. This 
pipe will increase the amount of water to the southwest part of the Main Zone, furthest from the 
pumping source, and will benefit Main Zone, Country Club and Clearwater Hills Zones, in 
conjunction with Project Nos. 1 and 2. 

Project No. 9 - Install 1800 Linear Feet of 8-inch Water Main in Tatum. This improvement 
would replace an existing 4-inch water main serving lots adjacent to Tatum, just north of 
Lincoln, within the Main Zone. The existing 4-inch main is undersized to provide fire flows to 
this immediate area. 

Project No. 10 - Replace existing 6-inch in the Far North of the Country Club Zone. This 
project would upsize 4850 linear feet to 8-inch size in Desert Jewel Drive and Foothill Drive, 
and 2100 linear feet to 12 inch in 54'h Street and Roadrunner. These larger water mains will 
deliver water from the 16-inch water main constructed as Project No. 3 in Tatum to 
neighborhoods in this north part of the service area. 
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Project No. 11 - Las Brisas Zone Improvements. Customers in the Las Brisas Zone are 
served by a booster pump station pumping from the Country Club Zone. The zone will ultimately 
serve 30 customers. A 500 gpm fire pump is provided. There is no storage in this system. The 
recommended improvement included replacing the existing 500 gpm pump with a 1500 gpm fire 
pump and replace 750 linear feet of the  existing 6-inch discharge piping with 8-inch diameter 
piping. 

Project No. 12 - Tatum Canyon Improvements. Two alternatives (Projects 12A and 12B) are 
presented on Figure 4 for this area. Tatum Canyon, located in the far northwest part of the 
service area, is limited for fire flow by the high elevation and length of 4-inch and 6-inch pipe 
from the discharge of Clearwater Hills Booster Pump Station. Improvement No. 5, the upsize of 
the discharge piping for Clearwater Hills Booster Pump Station should radically improve fire 
flows in this area. 

The improvement shown as No. 12A consists of replacing approximately 8000 linear feet of 
6-inch piping from the Clearwater Hills Booster Pump Station all the way around the loop 
formed by Desert Park Place and Foothill Drive. We recommend that this 8000 linear feet be 
constructed in two phases, the first phase being the 3000 linear feet from Moonlight Way to 
Desert Park Place. This phase may be adequate to provide the required fire flows. The remaining 
5000 linear feet comprises the loop around Desert Park Place and Foothill Drive. 

Alternative No. 12B is that of providing a booster pump station at Foothill Drive, west of Tatum 
to introduce water from the Country Club Zone into the Clearwater Hills Zone at the far north 
end. Project No. 12A is prefenred because of the lower ongoing maintenance and replacement 
costs of a water line versus a pump station. 

Also included in Project Nos. 12A and 12B is installation of 300 lineal feet of 8-inch water main 
from Moonlight Way to Sparkling Way to provide additional looping in this part of the 
Clearwater fi l ls  Zone. 

Project No. 13 - Loop Mummy Mountain Area. The Mummy Mountain area, formerly served 
by the Mummy Mountain Water Company, is located north of Lincoln Drive and east of 
Invergordon. The area requires looping to achieve fire flow. The recommended improvements 
are 150 lineal feet of 8-inch water main connecting the 8-inch line in 65'h Place to the 8-inch line 
in Cactus Wren and 500 lineal feet of 6-inch main connecting the existing 6-inch main in Sierra 
Vista Road to the existing main in Lincoln. 

Project No. 14 - 8-inch Main in Invergordon, North of Chaparral. To improve fire flows in 
the southeastern part of the Main Zone, 1700 lineal feet of 8-inch water main should be installed 
in Invergordon, north of Chaparral. This will replace the existing 4-inch at that location. 
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Project No. 15 - 8-inch Main in Chaparral Road Approximately 2700 linear feet of 4-inch 
main that exists in Chaparral Road between Scottsdale Road and 68" Street should be replaced 
with 8 inch in Chaparral, between Scottsdale Road and 68'h Street. 

Project No. 16 - Water Main Replacements in North Central Part of Country Club Zone. 
The existing 6-inch water mains in Lost Dutchman, Indian Bend Road, 56'h Place, Joshua Tree 
Lane and 62"d Street should be replaced with 8 inch. In addition, 900 lineal feet of 4 inch in 
Joshua Tree Lane, 63rd Place and Invergordon should be replaced with 8 inch. 

Project No. 17 - Water Main Replacement in Southwest Portion of Main Zone. Figure 3 
displays two alternatives for Project No. 17. The existing system needs to be looped in this area. 
This can be done as shown in Project No. 17A by installing 1300 lineal feet of 6-inch water main 
from Hogan Circle to Claremont Avenue and from Hogan to 42"d Street, and 1420 linear feet of 
8-inch water main in Keim Drive. 

If it is not possible to obtain easements for the 6-inch water mains, the same improvement in fire 
flows requires replacing all of the existing 6-inch piping in Keim Drive, 41'' Street and Bethany 
Home Road with 8200 lineal feet of 8-inch water main. 

Project No. 18 - Club EstatedGlenn Drive Improvements. In order to achieve fire flow for 
Club Estates Zone, we recommend the installation of a 1500 gpm fire pump at the existing Club 
Estates Booster Pump Station on 59'h Place. In addition, 2300 linear feet of 12-inch water main 
must be installed in 5gth Place and Glenn Drive. 

Project No. 19 - Stone Canyon 4-Inch Main Replacements. Approximately 300 lineal feet of 
4-inch water main should be replaced with 8 inch in 52"d Place, San Miguel Avenue, Solano 
Drive, and 54th Street to provide fire flow to approximately 18 lots within the Stone Canyon 
Zone. 

Project No. 20 - Highcliff Zone Improvements. A 1500 gpm fire pump and 1600 lineal feet of 
8-inch fire line must be installed to provide fire protection to four lots comprising the Highcliff 
Zone. A less costly solution may be retrofitting the existing homes with sprinklers. The 
feasibility of using hydrants located in the adjacent Clearwater Hills Zone should also be 
examined for each of the lots in this zone. 

Project No. 21 - Clearwater Hills I11 Zone Improvements. A simple solution is not available 
for the Clearwater Hills 111. Water is pumped from a booster station located at the Clearwater 
Hills I Tank, through approximately 500 feet of 4-inch water main to the Clearwater Hills I11 
Tank, an elevation difference of approximately 30 feet. The overflow elevation of Clearwater 
Hills I11 Tank is 1760.5 feet above sea level. The terrain in this area is extremely mountainous 
and the surrounding lots range in elevation from 1700 to 1950 feet above sea level. The four lots 
that have been developed use individual booster pump stations to provide water for domestic 
service. 
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The recommended project would install a 1500 gpm fire pump at the Clearwater f-zllls Tank 
No. 2 and an 8-inch fire line up to the end of the existing access road and to connect a fire 
hydrant to that new 8-inch line. 

Another solution would be to construct a tank at the highest elevation possible on one of the lots 
on Silvercrest Way. A pump from the Clearwater Hills Zone and an 8-inch water main from the 
pump to the new tank would be necessary. 

Any of the above solutions represents a very high cost to the four homeowners affected. There 
appear to be three additional lots that remain undeveloped in this area. 

A less costly solution may be retrofitting the existing homes with sprinklers, and requiring any 
new homes in the area to be equipped with sprinkler. 

Model Improvements. In addition to the system improvements described above, Brown and 
Caldwell recommends that the water model be improved and used as a tool to periodically 
review system adequacy and analyze proposed improvements. In order to improve the model and 
make it more reliable the following should be accomplished: 

Perform a valve study (See Recommendation A above) 

0 Update system maps to include new waterlines and verify pipe sizes. 

Detepine the typical diurnal demand pattern for each zone. 

Examine storage needs. The existing system has deficient storage capacity. The 
model, once updated, should be run in extended period simulation to determine 
optimum storage required. An increase in storage capacity will help maintain 
uniform water pressures, increase system reliability and equalize demands to 
allow a more uniform rate of pumping and to allow pumping during off peak 
power rates. 

Model Limitations. Based on the project scope, this Fire Flow Capacity Assessment was based 
on steady state modeling. Steady state modeling presents a snapshot of the system under certain 
boundary conditions. In contrast, extended period simulation provides information on how the 
system behaves over a range of boundary conditions. It was outside the scope of this project to 
conduct extended period simulation. 

This model does not take into certain system operational features such as the connection between 
Country Club Tanks to the Main Zone. The way the system is operated, the 60th Street Tank in 
the Main Zone is emptying during peak demand conditions. When the tank level reaches less 
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than 12 feet, the tank is filled from the Country Club Zone. The demand from the Main Zone on 
the Country Club Zone is not metered, and is not modeled. 

A similar situation exists between the Stone Canyon and Racquet Club Tanks. Water is pumped 
from the Main Zone into the Stone Canyon Tank. The Racquet Club Tank is filled from the 
Stone Canyon system, controlled by an altitude valve. 

Steady state modeling will not reveal water storage deficiencies. Brown and Caldwell examined 
storage capacity by zone and included this consideration in development of recommended 
improvements. However, a comprehensive study of storage capacity could optimize system 
performance. 

IMPLEMENTATION PLAN 

Planning level costs for the improvements described above are presented in Tables 5 and 6. 
Table 5, Cost Estimate for Recommended Improvements, presents the costs for each project in 
the priority order established during the Water Users Group meetings. Table 6 presents the 
Proposed Project Phasing with the 4-inch mains replacements and fire hydrant installations 
grouped with the recommended main line replacements. The total cost of recommended projects 
presented in Table 5 is $15.5 million. Table 7 presents a timeline for the recommended 
improvements with design and construction costs color coded. 

Under Year 2008 in Table 6, a re-evaluation of the system is included. This re-evaluation would 
include an update of the water model and flow tests to verify system conditions and calibrate the 
model. This project revealed some uncertainties in the system configuration and improvements 
in certain areas, especially in the upper elevations of the Clearwater Hills Zone. 

The proposed phasing plan includes all projects except Nos. 20 and 21. These projects consist of 
improvements to two of the smaller zones serving four customers each. AAWC represented at 
the Water Users Group meeting that they would continue to look at options for providing fire 
flow to all users, and that there may be alternatives to the recommended projects presented. 
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TABLE 5 - COST ESTIMATE FOR RECOMMENDED IMPROVEMENTS 

A Comprehensive Valve Study 75 DAYS $ 1,600 $ 120,000 

C Replace 4' Water Main with 6" Water Mains 80,000 LF $ 45 $ 3,600.000 $ 3,600.000 
D Reolace lrnoellers Countrv Club BPS 4 EA $ 3.000 $ 12000 

B Install Fire Hydrants 220 EA $ 5.000 $ 1.100.000 a 1,100,000 

8000 LF $ 

15 8" Water Main replace existing 4" Water Main discharge 6.200 LF $ 55 $ 341.000 $ 51,150 $ 392.1501 
12" Water Main replace existing 6* from Clear Water 
Hills Tanks 1.100 LF $ 75 $ 82,500 $ 12,375 $ 94,875 

S 423.500 $ 63.525 S 487.025 
Combine Stone Canyon and Racquet Club Zones 
6 8" Water Main Starlight 2.100 LF $ 55 $ 115.500 $ 17,325 $ 132,825 

BPS (800 gpm 0 225 ft) 1 LS $ 300.000 $ 300,Mx) $ 45.000 $ 345,000 
I 8" Water MainStarlight to McDonald 1,MM LF $ 82 $ 82.000 $ 12,300 $ 94,3001 

14 8" Water Main lnvergordon 1,700 LF $ 55 $ 93,500 $ 14,025 $ 107,525 

15 8" Water Mam Chaparral 2,700 LF $ 55 $ 148,500 $ 22.275 $ 170,775 
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TABLE 5 - COST ESTIMATE FOR RECOMMENDED IMPROVEMENTS (Continued) 

8’ Water Main InvergordonNoshua Tree/63rd 

Total with 12A & 17A $14,290,350 $ 1,418,753 $15,709,103 
Total With 12A & 17A Less A-E $ 8,858,350 $ 1,328,753 510,187,103 
Total with 128 & 178 $13,629,350 $ 1,319,603 $14,948,953 
Total with 128 & 17 8 Less A-E $ 8,197,350 $ 1,229,603 $ 9,426,953 
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TABLE 6 - PROPOSED PROJECT PHASING 

004 IMPROVEMENTS 

# Fire Hydrants Fire Hydrant LF of 4" 4" Water Main 
'roject No. Description (Note 1) Cost Water Main Replacement Cost Total 

Fire Hydrants 40 $ 200,000 $ 200.00c 

otal 2004 Improvements 60 10,000 i.625,ooa 
Jackrabbitllnvergordon 12' Main 20 $ 100,000 10,000 $ 517,500 $ 1.425,OOC 

005 Improvements 

Fire Hydrant LF of 4" 4" Water Main 
roject No. Description # Fire Hydrants Cost Water Main Replacement Cost Total 

1 16' Water Main LincolnlNew CCBPS $ 1,255.570 
3 16' Water Main Tatum 6 $ 30,000 3.400 $ 175,950 $ 729,560 
9 8" Water MainTatum $ 1 13.850 

contingency (10%) $ 209.898 
005 Total 6 3,400 $ 2,308,878 

006 Improvements 

roject No. Description 
Fire Hydrant LF of 4" 4" Water Main 

# Fire Hydrants Cost Water Main Replacement Cost Total 

2 BPS CWW8" Water Main Highland Drive $ 382.375 
4 8" Water Main - S. CC zone 5 $ 25,000 1,950 $ 100.913 $ 326.731 
5 Replace 4" Water MaidCWSHBPS 5 $ 25,000 2,450 $ 126,788 $ 638.813 

10 8" Water Main - N CC Zone $ 306,763 
Conlingency (1 0%) $ 223.256 

S 2,455,812 

6 Stone CanyodRacquet Club $ 577.875 

006 Total 10 4,400 

007 Improvements 

Fire Hydrant LF of 4" 4" Water Main 
roject No. Description # Fire Hydrants Cost Water Main Replacement Cost Total 

7 8" Water Main Cleanvater Parkway $ 56,925 

8 16' Water Main McDonald B 44th Street 40 $ 200,000 $ 1,378,520 
206,125 10 12" Water Marn N. CC Zone 5 $ 25,000 $ 

11 Las Brisas fire Pump and 8" Water Main 5 $ 25,000 $ 417.438 
12" and 8" Water Main serving Tatum 

12A Canyon $ 387,090 
Contingency (10%) $ 244,610 

007 Total 50 $ 2,690,707 

008 Improvements 

Fire Hydrant LF of 4" 4" Water Main 
rojectNo. Description # Fire Hydrants Cost Water Main Replacement Cost Total 

Reevaluation $ 100.000 
4" Main Replacements 50 $ 250,000 27,000 $ 1,536,975 $ 1,786,975 

16 8" Water Main Main Zone North $ 341,550 
Valve Study $ 120,000 
Contingency (10%) $ 234,853 

$ 2,583,378 008 Total 50 27,000 

B R O W N  A N D  
C A L D W E L L  
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ARIZONA AMERICAN WATER COMPANY 
PARADISE VELLEY WATER SYSTEM 
FIRE FLOW CAPACITY ASSESSMENT 

TABLE 6 - PROPOSED PROJECT PHASING (Continued) 

Project No. Description 
13 8°K" Cactus Wren/Sierra Vista 
14 8' Water Main lnvergordon 
15 8' Water Main Chaparral 
178 8-16" KeirdBethany Home area 
18 

t 9  replacements 

Club EstaIedGlen Drive Fire Pump 
Stone Canyon 4' Water Main 

4' Main Replacements 
Contingency [ 10%) 

1009 Total 

Fire Hydrant LF of 4" 4" Water Main 
# Fire Hydrants Cost Water Main Replacement Cost 

6.260 $ 323,955 $ 
8.320 $ 430,560 $ 

14 $ 70,000 4,700 $ 243,225 $ 
2 $ 10,000 1,000 $ 51,750 $ 

$ 

3,700 $ 191.475 $ 
20 $ 100,000 11,220 $ 638,699 $ 

$ 
44 35.200 $ 

8 $ 40,000 

Total 
359,3 I8 
538,085 
484.000 
218.840 
614,790 

435,456 
738.699 
338,919 

3,728,106 

OTAL ALL PHASES 220 80,000 f 15,391,881 

Number of Fire Hydrants approxi mate 
and will be adjusted to meet Tow x 

Note 1 spacing requirements 

B R O W N  A N D  
C A L D W E L L  

P:\WPk-Am Wtr Co (Citizens)\2419O\Reporls\PVFireFlowCosts2.xts2.xls/PVFireFlo~osts2.xls~able 6 27 
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PUMP-FLO ver: 5.0 
I 

Alpha Southwest Inc. 
'*- Project: PV Water Booster Pumps $ / Y Z  File: (untitled) 

: John Coughlan Feb 5,1998 

JRVE: 3132010 Peerless Pump Catalog: PRLESSGO v. 1 
PUMP DATA SHEET 

-- ? fPE - SPEED: AE - 3600 
PUMP Size: 4AE10 

1 Speed: 3550 rpm 
Imp dia: 9.625 in 

, Maxiemperature: - OF 
' Max Pressure: - psig 

FLUID Water tmp: 60 O F  

den: 62.37 Ib/ft3 
vsc: 1.122 CP 

vapor: 0.2568 psi 
atm: 14.7 psi 

NPSHa: - f t  
- 

MaxSphere Size: - in PIPING Pressure: - psi 
Suction elev: - ft 

size: - in 
Discharge size: - in 

'Specific Speed Ns: - 
Suction Nss: - 
Suction size: 5 in 

Discharge size: 4 in 

- DESIGN'POINT 
, Flow: 800 gpm 

..' Head: 335 ft 
'- DATA POINT 

8 Flow: 800 gpm 
ead: 335 ft 
Eff:73 % 

; NPSHr: 16.1 ft 

Shutoff Head: 375 ft 

I 

-DESIGN CURVE 
I 

Pressure: 162 psig 
I 'Min Flow: 432 gpm 
,BEP: 78 %eff @ 1080 

1~ 'Max: 107 bhp @ 1300 
1- 

Max: 117 bhp @ 1356 
,- MAX DlAM ETER 

I I 
!: 
ii 
i. 

PERFORMANCE EVALUATION , 
Speed Head Pump Power NPSHr Motor Power Hrs/yr Cost 

3550 31 3 77 98.6 19.3 
3550 335 73 92.8 16.1 
3550 351 66 85.9 13.5 
3550 360 52 83.8 12.5 

Flow Rate is Out of Range for this Pump 

gpm rpm ft %eff bhp ft %eff kW 
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NPSH REOUIRED BRAKE HORSEPOWER PER STAGE 
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PAGE 83/18 ALPHA SOUTHI?IEST 

flRRs w Customer : Arizona - Amertcan Water Cotnpny 

Alpha Southwest Inc 

Dsvo Bowan 
1971 E. 5th St. l’OfllpQ, .42 85281 

I’horie : 480 921  9709 
I:ux : 400 921 9U61 

Contact : Kelth McKinney 
Projact : Arhona - Amencan Water Co. Phone : Fax : 
Quote NO. : US-297493-AZ- AWC 5AE11 Page No : 3 Date : Friday, April 20, 2001 

Type: AE - Horizontal Split Case Single Stage Item: 1 

Pump Model: Peerless - 5AE11 
Nom. Speed: 
Impeller Dla.: 9.60 Inch 
CurveNo.: . 3132050 
Market : Water 

3666 RPM, 60 Hz Electric 

Impeller No.: 3132050 
Fluid: Water 

Temperature: 6 9 5  ‘F 
Vlscosily: 0988  cSI 
Sp. Gravity: 0.998 
Your Ref. : Booster 5AE11 

Duly Flow 1200 USgpm 

Duty Head 33s It 

Imp Dia 9.5 inch 

Power Required 130.14 hp 

NPSH Requlred 18.986 fi 

Efficiency 80.3 % 

Peak Power 146.81 hp 

Closed Vaive Head ~ ~ 9 . 0 9 4  n 
Hyd InH- 

Peerless Std 
Tolerance 

--- --. 

0 

0 

0 ,  

500 

400 2 

3 300 0 ;  

2 0 4  

e 
l 

. 
.- 

U 
0 

0 

0 

200 

100 

40 
ue 

1 30 

5 20 a 
10 

I I I I I I J 
r I I 1 I I I 

cp 200 
150 

a 50 
8 100 

0 500 1,000 1,500 2,000 2,500 

Flow Head Pump Rficiency Power Required NPSH Required 

Flow -.US gpm 
L 

(US gPm) -... ----..-- 
, I  0.0 

497.4 
696 1 
894.9 

1093.7 
1292.5 

I 

1 

(fi) iw (hp) (ft) 
399.09 0.0 56.58 
389. I 3 55.4 . 88.14 
393.53 65.8 102.45 
372.54 73.2 1 15.0s 15.53 
356.07 78 4 125.46 18.42 
334.22 81.6 133.74 21.45 
307.00 025 140.10 24.90 

274.30 81 .o 144.61 20.78 
236.24 76.6 146.81 33.09 

1491.2 
1690.0 
1 BBa.8 
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FOR FULL 
MOTOR LOAD + 15% 5:F. 

C+ (8.94") 

D+ (8 .  56'') 

E+ (7.88ll) 

F+ (7.44") 

134-29 

FT. x (-305) = METERS 

GPM x (.227) = C U B I C  IIETERS PER HOUR 

PARADISE VALLEY, AZ 
JOB REFERENCE NO. 86083 _ .  

CONDITIONS: 
POINT 1 - 250 G.P.M. @ ,250 T.D.H. 

POINT 2 - 350 G.P.M. @ 260 T.D.H. 

POINT 3 - 450 G.P.M. @ 205 T.D.H. 

.40 H.P.,  3600 B.P.M. 

. 

or close-coupled electric configuration with packing. 
Y require horsepower and/or performance adjustments. 

iuMP CO. - PORTLAN0,OREGON 

I 

.z . 



I 

A I  b 
END SUCTION CENTRIFUGAL PUMPS 

.. C I 
E 

I 
f 
0 

c 
0 c 

! 



i 
05/21/2003 13:SO FAI 503 653 0338  

I 

, 

I 

I '  

I 

CORNELL PUMP COMPANY @lo02 

9tMSZL 



' 05/21/2003 13:51 FAX 503 653 0338 CORNELL. PUMP COMPANY @ 003 i 

, . I  

i, 

e 
l 

. .  

I 

. .  

I 

3 

Y 

4 

w 
0) 
0 
0 
A 

- 

Perfurmanoes shw are for ad waler. dose- 
mupled el& configuraiian wilh packing. 
Olher rnounhg rtytes or tkpdr may cequlre 
h e p o w e r  andlor performame adJusbnenls. 

F' -ai. 
f METEKS 

1 I I I I I 
7 

% 8 B  a N w 
0 0 0 

1 J 3 -  

TOTAL DYNAMIC HEAD FEET 
0 
5 

4 
'0 

.N 0 

.w 
0 

P 
0 

01 
0 

.Q 
0 

2? 

,g 

MFlY 21 '03 13:55 
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FOR FULL 
IOTOR LOAD + 15% S.F. 

B+(7.09") 

c+(6.811i) 

D+ (6.5") 

E+(6.19") 

F+ ( 5 . 6 ~ )  

FT. x (.305) = METERS 

GPM x ( . 2 2 7 )  = CUBIC METERS PER HOUR 

PARADISE VALLEY, ARIZONA 
JOB REPERENCE NO. 86308 

CONDITIONS : 

500 G-P-M. @ 170' T.D.H. 

30 H.P., 3600 R.P.M. 

d 

&StYks may require horsepower and/or performance adjustments 

'RNELL $35- PUMP CO. - PORTLAND,OREGON 
1 .ST_ 



PUMP-FLO ver: 5.0 
File: (untitled) 
Mar 20,1997 

I ALPHA SOUTHWEST PAGE 02/04 

PUMP DATA SHEET 
D--A--- n. 

den: 62.37 Ib/ftJ 
vsc: 1.122cP 

atm: 14.7 psi 
Speed: 1750 rpm : vapor: 0.2568 psi 

Imp dia: 17.375 in 
* Max Temperature: - OF 

Max Prpca i m -  --: 

Max Spnere Size: - in 
Specific SDeed NS - 

r- GGI I C ~ S  rump Catalog: PRLESSGO V .  1 

FLUID Water tmp: 60 O F  --- 

NPSHa: - fl 

Suction elev: - fl 
size: - in 

Discharge size: - in 

- - --"""' C.* - P ' g  
~ 

YPlfG Pressure: - psi 
- . .-. 

Suction Nss: - 
Suction size: 5 in 

Discharge size: 4 in 

.._.._. -. .. - - --- - -.- PERFORMANCE EVALUATION --- ---___._.________ 
< - ..--. - -.._ . . .. .__ . - 

Flow Speed Head Pump PC 
SPm rpm ff OL ncF 

MRY 20 '03 15:28 ARC4 471 4RGl tmrzc n? 



1 r.ub MAY-21-2003 10:67 PUMP SYSTEMS 

MFlY 21 '03 10:59 
TOTAL P. 

PAGE. 02 
02 





Calculation Results Summary 

Scenario: MAX DAY FIRE FLOW WfJACKRABBIT & INVERGORDON IMPROVEMENTS-2004 

[Fire Flow] 
1 [Analysis Started] 

Failed to Converge ..._._. 0 
Satisfied Constraints _.__ 347 
Failed Constraints ...___. 241 
Total Nodes Computed ..___ 588 

d 

[Steady State] 
[Analysis Ended] 

i 

, /  

! 

I 

Project Engineer. System Engineering 
p:\gen\2419o\figures\figure afigure 2.wcd Arizona-American Water fhmpany WatelCAD v6.5 I6.51201 

Page 1 of 1 03/19/04 W.5236 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-7551666 



' i  

Needed Base flow 
FireRow (gpm) 

(gpm) 

Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 
Fire Flow Analysis 
Fire Ftow Report 

Available Pressure Calculated Calculated 
Fire (psi) Residual Minimum 
Flow Pressure Zone 

(gpm). (psi) Pressure 
(Psi) 

Label 

1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
f ,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 

1,500.00 
1,500.00 
1,500.00 
1 ,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1 *500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 

Disch CC (J-2850) 
Disch CWH I (J-153( 
Disch MRBS (J-600( 
Disch MRTF (J-6095 
Disch SC (J-2827) 
Disch W16 (J-6060) 
M 1  
FHlF 
M 2  
FH2F 
FH3 
FH3F 
FH4 
FH4F 
FH5 
FH5A 
FH5AF 
FH5F 
FH6 
FHGF 
FH8 
=H8F 
FH9 
FH9F 
=H10 
WlOF 
=H11 
FHllF 
FH12 
W12F 
"H14 
=H14F 
=H15 
W15F 
=H16 
=H16F 
W17 
W l  7F 
W18 
3118F 
311 9 
=H19F 
FH20 
FH20F 
FH22 
FH22F 
J-1 
5-2 
5 4  
5 4  s 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

33.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18.08 
0.00 
0.00 
0.00 
0.00 

22 
33 
11 
11 
44 
1 

NIA 
N/A 
NIA 
NIA 
N/A 
NIA 

944.64 
815.64 

3,000.00 
3,000.00 
3,000.00 
3,000.00 
1,280.32 
1,032.44 

940.32 
3,000.00 
3.000.00 

740.11 
2,088.78 
2,265.47 
3,000.00 
3,000.00 
3,000.00 
3.000.00 

732.33 
1,329.44 

158.20 
111.15 
686.28 
919.01 

3,000.00 
3,000.00 
1,285.22 

329.48 
0.00 
0.00 

439.48 
381.73 

1,271.94 
631.48 

1,631.47 
1,609.95 

72.69 
72.78 

1,224.61 
44.1 1 
355.04 

1,676.88 
0.00 
0.00 

Zone 

92.77 
120.18 
140.71 
137.94 
141 -00 
141.68 
42.27 
55.62 
69.87 
71.94 
73.71 
70.64 
65.26 
61 -31 

100.25 
96.82 
95.52 
95.11 

103.52 
99.61 

11 4.55 
114.17 
119.16 
11 9.92 
44.74 
62.98 
57.27 
58.25 
52.84 
98.28 
61.10 
56.99 
52.63 
52.63 
12.42 
8.05 

75.15 
64.37 

101.47 
68.63 
72.01 
88.73 
38.08 
25.56 
50.07 
30.96 
42.99 

117.78 
14.14 
16.39 

I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

20 00 
20.00 
39.09 
54.03 
59.69 
55.26 
20.00 
20.00 
20.00 
49.07 
61.21 
20.00 
20.00 
20.00 
65.06 
63.28 
74.85 
94.62 
20.00 
20.00 
52.80 
54.1 6 

44.80 
20.00 
3291 
29.50 
20.00 
20.00 
12.42 
8.05 

20.00 
20.00 
29.72 
20.00 
28.1 8 
20.00 
34.25 
21 67 
20.00 
20.00 
20.00 
20.00 
14.14 
16.39 

I I I I 

P:\~en\241 soUiQures\fioure afiaure 2.wcd Arizona-American Water Company 

NIP 
NIP 
NIP 
NIA 
NIA 
N/A 

10.35 
10.35 
10.33 
10.33 
10.33 
10.33 
10.35 
10.35 
10.36 
10.33 
10.33 
10.36 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.36 
0.93 

-2.54 
-2.54 
-2.54 
10.62 
10.34 
10.34 
10.35 
10.36 
8.05 
8.05 

10.62 
10.62 
-2.54 
10.62 
-2.54 
-2.3? 
-2.54 
-2.54 
1 0 3  
4.3 

10.32 
10.35 
8.0: 
8.0: - 

Minimum 
Zone 

Junction 

N/A 
N/A 
NIA 
NIA 
N/A 
N/A 
5-2135 
5-2 135 
J-2135 
5-2135 
5-2135 
J-2135 
J-213s 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-2135 
5-21 35 
5-2135 
J-1 
J-2736 
J-2736 
J-2736 
J-2600 
J-2135 
5-2135 
5-2135 
5-2135 
J-33 
J-33 
5-2600 
J-2600 
M17F 
J-2600 
J-2610 
J-2610 
J-2736 
J-2736 
J-2135 
J-5145 
J-2135 
J-2135 
5-33 
J-33 

Satisfies 
Fire Flow 
mstraints 

false 
false 
false 
false 
false 
false 
false 
false 
true 
true 
true 
true 
false 
false 
false 
true 
true 
false 
true 
true 
true 
true 
true 
true 
false 
false 
false 
false 
false 
false 
true 
true 
false 
false 
false 
false 
false 
false 
false 
false 
true 
true 
false 
false 
false 
false 
false 
tNe 
false 
false 

Project Engineer: System Engineering 
WaterCAD v6.5 t6.51201 

O 3 k o 4  095254 AM- 8 Hiestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 14 



Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 

Zalculated 
Residual 
Pressure 

(psi) 

Fire Flow Analysis 
Fire Flow Report 

Cahiated Minimuw 
Minimum Zone 

Zone Junction 
Pressure 

(Psi) 

Label 

1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1 ,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 

J-5 
J-6 
J-7 Sussman 
J-8 
J-9 
J-10 
J-11 
J-12 
J-16 
J-17 
J-16 
J-19 
J-20 
J-21 
1-22 
1-23 
J-24 
1-26 
1-27 
1-28 
I -30 
1-31 
1-33 
1-35 
1-36 
1-37 
1-38 
1-39 
1-40 
1-42 
1-44 
1-45 
1-46 
1-47 
1-48 
1-49 
1-50 
1-51 
1-52 
1-53 
1-54 
1-55 
1-56 
1-57 
1-58 
1-59 
1-60 
1-61 
1-62 
1-63 

0.00 
0.00 
0.00 
0 00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.39 
0.00 
0.00 
0.18 
0.00 
7.43 
0.00 
0.00 
0.00 
2.95 
0.00 

Zone 

3,000.00 
NfA 

36.19 
1,083.25 
3,000.00 

76.69 
3,000.00 
1,289.98 

NIA 
NIA 
NIA 

3.000.00 
758.24 

1.503.75 
N/A 

3,000.00 
NfA 

686.28 
3.000.00 

N/A 
NIA 

0.00 
0.00 
N/A 

3,M#).00 
NIA 
N/A 

1.281.19 
N/A 

1,033.17 
N/A 
N/A 

1,045.53 
N/A 

3,000.00 
N/A 

759.52 
3,000.00 

NtA 
3,000.00 
3,000.00 

382.14 
3,000.00 

NIA 
3,000.00 

N/A 
NfA 

3,000.00 
3,000.00 
3.000.00 

1 
1 
5 
1 
1 
5 
1 
1 
99 
11 
1 
1 
1 
1 
2 
1 
2 
2 
1 
3 
77 

3 

3 

I 
I 
I 
I 
I 
37 
I 
I 
I 
I 
I 
I 
I 
? 

I 

I 
I 
I 
3 
I 
1 
I 
t 
56 
I 
1 
1 - 

10.33 
N/A 

5.25 
10.35 
10.33 
0.36 

10.33 
10.35 

NIA 
N/A 
NIA 

10.32 
10.36 
10.34 

NfA 
10.32 

N/A 
-2.54 
10.34 

N/A 
NIA 

8-05 
8.05 
N/A 

10.34 
NIA 
NfA 

10.35 
NIA 

10.35 
N/A 
N/A 

10.35 
N/A 

10.33 
N/A 

14.33 
10.33 

NIA 
10.33 
10.33 
10.62 
10.33 

NIA 
10.33 

N/A 
NfA 

10.33 
10.33 
10.33 

Flow 

J-2135 
N/A 
J-5145 
J-2135 
J-2135 
5-5145 
5-2135 
J-2135 
NIA 
NIA 
NIA 
J-2135 
J-2135 
J-2135 
NfA 
J-2135 
N/A 
J-2736 
J-2135 
N/A 
N/A 
J-33 
M16F 
N/A 
J-2135 
N/.A 
N/A 
J-2135 
N/A 
J-2135 
NIA 
N/A 
5-2135 
N/A 
5-2135 
N/A 
J-1975 
J-2135 
N/A 
5-2135 
J-2135 
J-2600 
J-2135 
NIA 
J-2135 
NfR 
NIA 
J-2135 
5-2135 
J-2135 

49.75 
69.87 
25.94 
49.63 
56.19 
40.90 
56.19 
45.35 
9.40 

140.71 
62.93 
73.78 
44.74 
56.35 
57.27 
75.74 
58.25 
52.84 

119.92 
98.28 
48.81 
12.42 
8.05 

70.64 
119.16 
73.71 
52.63 
65.26 
22.41 
61.31 

100.25 
52.63 
60.98 

103.52 
91.16 

114.55 
40.1 4 
96.87 

114.17 
93.33 
96.82 
64.37 
94.64 
62.40 
96.81 
56.99 

11 7.89 
97.68 
93.34 
96.82 

I I I 

34.83 
N/A 

20.00 
20.00 
41.61 
20.00 
32.05 
20.00 

N/A 
N/A 
NIA 

45.50 
20.00 
20.00 

NIA 
59.83 

N/A 
44.90 
98.91 

N/A 
NIA 

12.42 
8.05 
N/A 

79.14 
WA 
NIA 

20.00 
N/A 

20.00 
NIA 
N/A 

20.00 
NtA 

63.77 
N/A 

20.00 
50.90 

NIA 
63.05 
61.44 
20.00 
24.36 

N/A 
33.76 

N/A 
N/A 

25.35 
33.33 
59.62 

I I 

Satisfies 
Fire Flow 
onstraints 

true 
false 
false 
false 
true 

false 
true 
false 
false 
false 
false 
true 
false 
true 
false 
true 
false 
false 
true 
false 
false 
false 
false 
false 
true 
false 
false 
false 
false 
false 
false 
false 
false 
false 
true 
false 
false 
true 
false 
true 
true 
false 
true 
false 
true 
false 
false 
true 
true 
true 
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Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 

Needed 
Fire Flow 

(gpm) 

Label Base flow Available Pressure Calculated Calculated Minimun 
(gpm) Fire (psi) Residual Minimum Zone 

ROW Pressure Zone Junctior 
(gpm) (psi) Pressure 

(Psi) 

J-64 
5-65 
J-67 
J-68 
J-69 
J-70 
J-71 
J-72 
J-74 
J-75 
J-76 
J-77 
J-78 
J-79 
J-80 
J-81 
J-82 
J-83 
J-84 
J-90 
J-93 
J-94 
J-95 
J-96 
J-100 
J-lo5 
J-110 
J-115 
J-120 
J-125 
J-130 
J-135 
J-140 
J-145 
J-150 
J-155 
J-160 
J-165 
J-170 
J-175 
J-180 
J-185 
J-190 
J-195 
J-200 
J-205 
J-210 
J-220 
5-225 
J-230 

1,500.00 
1,500.00 
1,500 00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 

Zone 

32.46 
15.30 
40.19 
20.51 
0.00 
0.00 

21.43 
48.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2768 
23.39 
0.00 
0.00 
0.00 

10.20 
20.40 
15.21 
15.21 
15.21 
15.21 
15.21 
27.20 
11.99 
11.99 
11.99 
11.99 
11.99 
11.99 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
11.99 
28.85 
11.99 
11.99 
0.00 

11.99 
28.85 
16.87 

1 
1 

1 
1 

1 
16 
1 
I O  

I O  

I O  

I O  
I O  

I O  
I O  

30 
IO 
IO  
I 
I 
$9 
39 
I 
i 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
t 
3 
1 
1 
1 - 

826.22 
741.71 

' 691.98 
738.01 

1.118.73 
NIA 

697.13 
446.69 

N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 

504.46 
892.46 

1,068.60 
1,100.56 

N/A 
N/A 

1,217.56 
855.56 

1,120.33 
3.000.00 
3.000.00 
3,000.00 
2.980.00 
3,000.00 
3.000.00 
3.000.00 
3,000.00 
3,000.00 
3.000.00 
3.000.00 
3,000.00 
3,000.00 
1,062.63 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 

Fire Flow Analysis 
Fire Flow Report 

20.00 
20.00 
20.00 
20.00 
20.00 

N/A 
20.00 
20.00 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

20.00 
20.00 
20.m 
20.00 

N/A 
N/A 

36.67 
20.00 
20.00 

120.64 
123.88 
11 9.87 
20.00 

122.96 
122.93 
113.13 
111.05 
109.36 
103.23 
108.57 
107.87 
100.77 
20.00 
94.15 

100.73 
101.05 
85.81 

106.80 
11 7.87 
97.33 

102.86 
62.86 

108.19 
11 5.60 

10.35 
10.35 
10.36 
10.35 
10.35 

N/A 
10.36 
38.98 

N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 

32.95 
16.81 
10.35 
10.35 

N/A 
N/A 

-2.54 
10.36 
-0.95 
10.34 
10.34 
10.34 
1 0.34 
10.34 
1 0.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.35 
10.34 
10.34 
1 0.34 
10.34 
10.34 
10.34 
10.34 
10.34 
43.35 
10.34 
10.34 
10.34 

J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
N/A 
J-2135 
J-82 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
J-72 
3-72 
J-2135 
J-2135 
N/A 
NIA 
J-1890 
J-2135 
J-1890 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-21 35 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-330 
J-2135 
J-2135 
J-2135 

I I .  I 

78.15 
80.20 
80.12 
80.1 9 
78.71 
41.26 
80.13 
42.17 
52.48 
52.48 
52.48 

137.45 
137.45 
137.45 
62.90 
96.27 
48.67 
78.70 
80.86 
18.41 
8.46 

82.72 
51.29 
64.26 

139.21 
140.65 
140.18 
137.57 
139.75 
139.72 
136.54 
135.48 
134.63 
133.20 
134.71 
134.06 
126.91 
122.97 
126.86 
127.1 0 
128.26 
128.26 
130.85 
134.96 
126.57 
136.43 
62.86 

126.25 
133.33 

I I I 

Satisfies 
Fire Flow 
onstraints 

~ 

false 
false 

false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 

true 
true 
false 
true 

true 
true 
true 
true 

true 
true 

true 
true 

true 
true 

true 
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Scenario: MAX DAY FIRE FLOW WIJACKRABBIT & INVERGORDON IMPROVEMENTS-2004 
Fire Flow Analysis 
Fire Flow Report 

Needed 
FireFlow 

(gpm) 

Label Base Flow Available Pressure Calculated Calculated 
(gpm) Fire (psi) Residual Minimum 

Flow Pressure Zone 
( g w - 9  (PSI) Pressure 

(psi) 

J-235 
5-240 
5-245 
J-246 
J-247 
J-248 
J-250 
J-255 
1-260 
1-265 
1-270 
1-275 
1-280 
1-285 
1-290 
1-295 
1-300 
1-305 
1-31 0 
1-315 
1-320 
1-330 
1-340 
1-345 
1-350 
1-355 
1-360 
1-365 
1-370 
1-375 
1-380 
1-385 
1-390 
1-395 
1-400 

1-405 
1-41 0 
1-41 5 
1-420 
1-425 
1-430 
1-440 
1-445 
1-450 
1-455 
1-460 
1-465 
1-470 
1-475 
J-480 

1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 

1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1 ,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1 ,500.00 

1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 

1.500.00 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
t 
I 
1 
1 
1 
I 
I 
1 
1 
1 
1 
5 

1 
1 
1 
1 
1 
B 8  
1 
1 
38 
1 
1 
1 
1 
1 
1 __ 

16.87 
30.83 
22.50 
40.97 
28.99 
42.95 
18.48 
24.99 
24.99 
13.00 
18.27 
13.00 
5.26 
5.26 
5.26 

24.99 
13.00 
13.00 
13.00 
13.00 
13.00 
0.00 

11.99 
36.98 
20.1 1 
20.1 1 
20.1 1 
20.1 1 
20.1 1 
30.42 
18.4% 
13.97 
13.97 
42.95 
0 .00 

22.14 
10.51 
10.51 
10.51 
42.95 
0.00 

18.48 
18.48 
0.00 

63.61 
31 .89 
15.21 
18.48 
31 .89 

3.000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
2,844.91 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
2,695.68 

979.34 
3,000.00 
3,000.00 
2,706.16 
2,590.99 
3.000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 

2.74 
3,000.00 
3,000.00 
3.000.00~ 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 

WA 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 

124.81 
12320 
11 8.55 
11 8.31 
11 7.61 
117.87 
114.95 
11 4.71 
115.11 
11 5.97 
11 5.00 
1 14.65 
111.29 
111.42 
110.85 
115.84 
124.85 
124.72 
121.31 
1 14.32 
112.13 
43.35 

135.13 
124.51 
123.21 
124.60 
123.38 
123.32 
121.57 
121.53 
115.19 
1 19.69 
120.63 
1 17.49 

20.62 
1 14.05 
11 5.01 
1 14.39 
1 17.76 
117.01 
160.40 
107.53 
108.41 

14.47 
1 16.27 
124.29 
126.24 
109.39 
121 2 8  

97.45 
96.03 

100.63 
100.35 
99.61 

100.1 1 
81.52 
86.72 
91.04 
92.22 
91.42 
86.25 
20.00 
60.51 
87.68 
88.43 
98.36 
96.62 
96.39 
26.87 
20.00 
20.00 

117.83 
46.87 
20.00 
20.00 
34.94 
53.83 
60.33 
8721 
62.96 
81.24 
93.65 
86.88 
20.00 
84.99 
25.23 
83.77 
93.17 
99.37 

160.40 
88.56 
89.46 

NIA 
98.45 

105.27 
106.74 
64.34 

102.77 

10.34 

10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
62.86 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
20.01 
10.34 
10.34 
10.34 
10.34 
10.34 

160.4c 
10.34 
10.34 

NIP 
10.34 
10.34 
10.34 
10.3 
10.3 
10.3 

I I I I 

p:\gen\241 WVigures\figure afigure 2.wcd Arizona-American Water Company 

Minimum 
Zone 

Junction 

J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-21 35 
J-2135 
J-2135 
5-21 35 
5-2135 
J-2135 
J-2135 
5-210 
5-2135 
5-2135 
5-21 35 
5-21 35 
J-2135 
J-2135 
5-21 35 
5-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-1290 
5-2135 
5-2135 
J-2135 
J-2135 
5-2135 
J-430 
5-21 35 
5-21 35 
NIA 
J-2135 
J-2135 
5-21 35 
J-2135 
J-2135 
J-2135 

Satisfies 
Fire Flow 
onstraints 

~ 

true 
true 

true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 

false 

true 
true 
true 
true 
true 
true 

true 
true 

false 
true 
true 

true 

true 
true 

true 

true 
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Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS2004 
Fire Flow Analysis 
Fire Flow Report 

Calculated 
Residual 
Pressure 

(psi) 

Label Caku\ated 
Minimum 

Zone 
Pressure 

(psi) 

J-490 
J-495 
J-500 
J-505 
J-510 
J-515 
J-520 
J-525 
J-545 
J-550 
5-560 
J-565 
J-570 
J-575 
J-580 
5-585 
J-590 
5-595 
J-600 
1-605 
J-610 
1-615 
1-620 
J-625 
1-630 
1-635 
J-640 
J-645 
1-650 
J-655 
1-660 
1-665 
1-670 
J-675 
1-680 
1-685 
J-690 
1-695 
1-700 
J-705 
1-710 
1-715 
1-720 
J-735 
J-740 
J-745 
5-750 
5-755 
J-760 
J-775 

1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1 ,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 

- 
Zone 

- 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
t 
1 
1 
1 
1 
1 
1 
t 
I 
1 

1 
1 
1 
I 
1 
1 
1 
1 
1 

1 

28.45 
28.45 
28.45 
16.68 
16.68 
28.45 
16.68 
46.93 
13.00 
10.33 
30.47 
15.34 
15.34 
25.67 
17.47 
17.47 
10.33 
17.47 
27.84 
27.84 
14.30 
29.64 
15.34 
15.34 
14.30 
29.64 
14.30 
14.30 
14.30 
14.30 
24.80 
24.80 
21.44 
10.51 
10.51 
10.51 
11.63 
29.64 
15.34 
36.44 
36.44 
14.30 
14.30 
44.88 
11.63 
46.53 
0.00 

11.63 
33.25 
33.25 

3,000.00 
3.000.00 
1.222.96 
3.000.00 
3.000.00 
2.588.33 
3.000.00 
3,000.00 
2,510.28 
1.646.80 
1,291.21 
2.467.71 
2,254.90 
2.254.67 
1,510.21 

993.03 
932-56 

1,071.1 7 
2,163.57 
3.000.00 
3,000.00 
3,000.00 
1.1 70.46 
1,497.34 
2,433.75 
3,000.00 
2,649.63 
3,000.00 
1,800.66 
3,000.00 
2.1 35.70 
1.515.38 

,3.000.00 
3,000.00 
3.000.00 
3.000.00 
3,000.00 
3,000.00 
2,496.92 
3,000.00 
3,000.00 
3.000.00 
2.559.72 
3,000.00 
3,000.00 
3.000.00 
3.000.00 
3,000.00 
2,696.46 
2.583.25 

98.1 1 
50.99 
20.00 
72.65 
76.47 
20.00 
71.68 
96.35 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
60.00 
74.83 
76.36 
20.00 
20.00 
20.00 
78.87 
20.00 
72.59 
20.00 
81.12 
20.00 
20.00 
83.47 
44.61 
70.52 
69.76 
87.8a 
82.20 
20.00 
78.92 
78.61 
75.06 
20.00 
83.25 
78.22 
74.05 

1 12.07 
76.57 
20.00 
20.00 

133.31 
133.3C 
65.28 

117.44 
122.93 
117.83 
120.15 
114.94 
100.52 
109.69 
111.75 
107.71 
106.34 
102.49 
109.57 
109.56 
111.76 
104.44 
98.90 
99.82 
92.41 
94.97 
97.1 1 
99.73 
94.88 
98.18 
95.75 
91.34 

101.14 
101.33 
103.12 
103.65 
104.74 
104.54 
105.21 
104.98 
105.29 
102.71 
102.88 
93.33 
93.37 
93.42 
85.87 

100.85 
96.82 
92.1 4 

132.15 
94.55 

101.32 
95.86 

I I I 

10.34 
10.34 
10.35 
10.34 
1 0.34 
10.34 
10.34 
10.34 
10.34 
10.35 
10.35 
10.34 
10.34 
10.34 
10.35 
10.36 
10.36 
10.35 
10.34 
10.34 
10.34 
10.34 
10.35 
10.35 
10.34 
10.34 
10.34 
10.33 
10.35 
10.34 
10.34 
10.35 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.33 
10.33 
10.33 
10.34 
10.33 
10.33 
10.33 
10.34 
10.33 
10.34 
10.34 

I 

p:\gen\241 gWigures\fgure Zfigure 2 . d  Arizona-American Water Company 

Minimurr 
Zone 

Junction 

J-2135 
J-2135 
J-2135 
5-21 35 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-21 35 
5-2135 
J-2135 
1-2135 
J-2135 
J-2135 
1-2135 
1-21 35 
1-2135 
1-21 35 
1-2135 
J-2135 
1-21 35 
1-2135 
J-2135 
J-2135 
1-2135 
1-21 35 
1-2135 
J-2135 
1-2135 
1-2135 
1-21 35 
1-21'35 
1-2135 
1-21 35 
1-21 35 
5-21 35 
5-2135 
5-2135 
5-2135 
J-2135 
J-2135 
5-21 35 
5-21 35 
5-21 35 
J-2135 
J-2135 

Satis ties 
Fire Flow 
onstraintr 

true 

true 
false 
true 
true 
tNe 
true 
true 

me 
false 

tNe 

tNe 
tNe 
true 
true 
false 
false 
false 
true 
true 
tNe 
tNe 
false 
false 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 

true 
true 

true 
true 

true 
true 
true 
true 

true 

true 
true 
true 

true 

tNe 

tNe 
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Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 
Fire Flow Analysis 
Fire Flow Report 

Calculated 
Minimum 

Zone 
Pressure 

(Psi) 

Label 

J-780 
J-790 
J-795 
J-800 
J-810 
J-815 
1-820 
1-825 
1-830 
J-835 
1-840 

1-845 
1-850 
1-855 
1-865 

1-870 
1-885 
1-890 
1-900 
1-905 
1-910 
1-915 
1-920 
1-925 
1-930 
1-935 
1-940 
1-945 
1-950 
1-955 
1-960 
1-965 
-970 
1-975 
1-980 
-990 
1-995 
1-1010 
1-1030 
1-1 045 
1-1 050 
1-1055 
1-1 060 
1-1 070 
1-1 075 
1-1 080 
1-1 085 
1-1 090 
1-1095 
1-1100 

Minimun 
Zone 

Junctior 

- 
Zone 

- 
1 
t 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
1 
1 
1 
1 

10.34 
10.33 
10.33 
10.34 
10.35 
10.33 
10.33 
10.35 
10.33 
10.34 
10.35 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 

. 10.34 
10.34 
10.35 
10.35 
10.35 
10.34 
10.35 
10.35 
10.33 
10.35 
10.33 
10.33 
10.33 
10.36 
10.33 
10.33 
10.33 
10.33 
10.33 
10.33 
10.32 
10.35 
10.31 
10.32 
10.35 
10.34 
10.33 
10.33 
10.33 
10.33 
10.33 
10.33 

Pressure Catulatec 
(psi) Residual 

Pressure 
(psi) 

J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-21 35 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 

I I I I 
1,500.00' 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
+,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 

33.25 . 2,875.76 
44.88 3,000.00 
11.63 3,000.00 
11.63. 2,612.00 
11.63 1,393.34 
25.93 3.000.00 
14.30 3.000.00 
14.30 1,640.53 
34.99 3,000.00 
20.70 2240.57 
20.70 1,886.26 
27.84 2.846.65 
27.84 3,000.00 
27.84 3,000.00 
7.14 2,179.78 
7.14 2.235.81 
7.14 2,346.68 
7.14 2,057.83 
7.14 2,342.01 
7.14 2,063.78 

20.70 1,611.42 
20.70 1.300.41 
20.70 1.405.70 
7.14 2,071.79 

20.70 1,758.50 
20.70 2.016.91 
20.70 3,000.00 
20.70 1,050.57 
20.70 3.000.00 
20.70 3,000.00 
14.30 3,000.00 
14.30 563.37 
35.09 3.000.00 
25.93 3.000.00 
20.80 3,000.00 
11.63 3,000.00 
43.56 3.000.00 
10.11 3.000.00 
10.11 3,000.00 
10.11 1,109.62 
10.11 3,000.00 
30.52 3,000.00 
10.1 1 1,039.40 
10.11 2,129.52 
10.11 3,000.00 
31.92 3,000.00 
31.92 3,000.00 
31.92 3,000.00 
31.92 3,000.00 

94.26 
92.42 
91.07 
89.15 
86.79 
85.69 
89.90 
85.28 
83.69 
85.47 
91.07 
97.14 
96.28 
96.14 

103.52 
101.36 
99.61 
97.82 

100.04 
103.51 
99.03 

1 02.05 
95.95 

106.55 
89.1 1 
86.08 
81.42 
72.33 
77.12 
69.78 
69.17 
77.98 
75.93 
83.65 
77.11 
82.75 
82.34 
83.65 
73.79 
42.10 
44.19 
68.04 
83.34 
68.02 
77.86 
72.77 
69.87 
68.69 
67.10 

20.m 
76.4 
74.E 
20.w 
20.w 
71.56 
33.55 
20.00 
64.72 
20.w 
20.00 
20.w 
40.48 
34.89 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
43.96 
20.00 
57.73 
48.68 
50.08 
20.00 
62.18 
69.62 
62.92 
68.30 
58.46 
37.09 
58.59 
20.w 
38.76 
56.25 
20.w 
20.w 
60.45 
54.97 
52.4C 
52.01 
51.47 
46.1 € 

p:\gen\24190\figures\figure afigure 2.~03 ArizonbAmerican Water Company 

Satisfies 
Fire F l o ~  
onstraint! 

true 
true 
true 
true 
false 

true 
true 
true 
true 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
false 
true 
true 
true 
true 
fake 
true 
true 
true 
false 
true 
true 
true 
true 
true 

true 
true 
false 
true 

true 
false 

true 
true 
true 

true 
true 
true 
true 
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Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 

Cakulated 
Minimum 

Zone 
Pressure 

(psi) 

10.33 
10.33 
10.33 
10.33 
10.33 
1 0.34 
1.57 

10.35 
10.33 
8.05 

10.35 
10.36 
10.34 
10.35 
10.36 
10.35 
10.35 
10.34 
10.35 
10.35 
10.34 
10.34 
2.91 

10.33 
10.35 
1 0.35 
10.33 
1 0.35 
10.1 6 
10.35 
4.41 
4.49 

19.99 
10.35 
10.36 
-2.54 
10.34 
10.34 
10.34 
10.34 
-2.54 
-2.54 
-2.54 
-2.54 
-2.54 
-2.54 
-2.54 

N/A 
-2.54 
-2.54 

Label Minimur 
Zone 

Junctioi 

J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-5145 
5-2135 
J-2135 
5-33 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-1305 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-1265 
J-2135 
J-1290 
J-1290 
J-400 
J-2135 
J-2135 
J-2736 
J-2135 
J-2135 
J-2135 
J-2135 
J-2736 
5-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
N/A 
5-2736 
J-2736 

J-1105 
1-1115 
J-1120 
J-1125 
J-1130 
1-1135 
1-1 140 
1-1 150 
1-1 160 
1-1 165 
1-1 170 
1-1 175 
1-1 180 
1-1 185 
1-1 190 
1-1 195 
1-1200 
1-1 205 
1-1210 
1-1 21 5 
1-1 220 
1-1 225 
1-1230 
1-1 235 
1-1250 
1-1255 
1-1 260 
1-1265 
1-1 270 
1-1 275 
1-1280 
1-1285 
1-1290 
1-1305 
1-1310 
1-1320 
1-1325 
1-1330 
1-1335 
1-1340 
1-1 345 
1-1350 
1-1355 
1-1 360 
1-1375 
1-1380 
1-1385 
1-1390 
1-1395 
1-1400 

Pressure 
(psi) 

1 
1 
1 
1 
1 
1 
5 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
5 
5 
5 
I 
I 
2 
I 
I 
I 
1 
2 
2 
2 
2 
2 
2 
2 
33 
2 
2 

Calculatec 
Residual 
Pressure 

(psi) 

Fire Flow Analysis 
Fire Flow Report 

1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 

41.09' 
9.16 

82.18 
31.92 
42.03 
52.63 
18.08 
18.08 
18.08 
18.08 
0.00 
0.00 

29.87 
20.71 
20.71 
38.32 
38.32 
17.62 
38.32 
20.71 
24.48 
29.86 
32.65 
32.65 
20.41 
20.41 
20.41 
30.52 
10.1 1 
10.11 
10.11 
10.11 
10.1 1 
12.24 
0.00 
8.06 

8.45 
8.45 

12.24 
32.95 
8.06 
8.06 
8.06 
8.06 
8.06 

56.09 
48.03 
0.00 

19.71 
40.03 

3.0M).O( 
3,oM).o( 
3,000.oc 
3.000.OC 
3,M)o.OC 
2,283.65 

67.15 
1,452.85 
3,000.oc 

0.m 
1,351.5c 

430.71 
3.000.00 
1,422.64 

467.38 
1,637.60 
1,333.19 
2,221.25 
1,389.22 
1.022.28 
3.000.00 
2,262.45 
3,000.00 
3,000.00 
1,043.88 
1,118.59 
2.899.66 

810.06 
2.897.83 
1,146.97 
1,019.65 

894.01 
2.79 

1.085.63 
3,000.00 

780.76 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
1,400.39 

933.31 
723.63 
934.57 
720.70 
726.56 
722.17 

NIP 
699.46 
719.24 I I 

61.38 
69.14 
56.33 
73.14 
73.46 
68.80 
37.53 
65.67 
69.14 
13.75 
56.33 
48.96 
48.16 
56.77 
57.39 
61.56 
60.07 
65.13 
62.63 
59.54 
65.42 
66.01 
54.57 
56.56 
46.67 
52.58 
61.81 
32.67 
45.10 
41.44 

117.71 
64.55 
20.63 
34.17 
57.43 
85.15 
70.61 
70.76 
68.81 
67.40 
72.32 
81.50 
66.95 
81.50 
68.36 
57.09 
58.56 

120.19 
64.62 
49.01 

47.2: 
55.1: 
41.E 
29.95 
53.74 
2o.m 
20.m 
20.OG 
55.19 
13.75 
20.00 
20.00 
32.85 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
44.54 
20.00 
20.43 
21.45 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
56.90 
78.20 
36.53 
51.96 
48.69 
47.41 
61.53 
74.73 
59.51 
74.73 
61 .oa 
49.55 
52.4 

NIP 
58.51 
34.8: 

~:\qen\2419o\fioures\fioure 2vioure 2.wcd Arizon;tAmerican Water Company 

Satisfies 
Fire Flow 
onstraintz 

tNe 
tNe 
true 
true 
true 
tNe 
false 
false 
true 
false 
false 
false 
true 
false 
false 
true 
false 
true 
false 
false 
true 
true 
true 
true 
false 
false 
true 
false 
true 
false 
false 
false 
false 
false 
true 
false 
true 
true 
tNe 
true 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
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Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 
Fire Flow Analysis 
Fire Flow Report 

Needed Base Flow Available Pressure 
Fire Flow (gprn) Ere (psi) 

(gpm) Flow 
(gpm) 

Label 

J-1405 
J-1410 
5-1415 
5-1420 
J-1425 
J-1430 
J-1435 
J-1440 
1-1445 
J-1450 
J-1455 
1-1460 
1-1465 
J-1470 
1-1475 
J-1480 
1-1 485 
1-1490 
1-1495 
1-1500 
1-1510 
1-1515 
1-1 520 
1-1 545 
1-1550 
1-1555 
1-1560 
1-1 565 
1-1 570 
1-1 580 
1-1585 
1-1590 
1-1 595 
1-1600 
1-1 605 
1-1 620 
1-1 625 
1-1 630 
1-1 635 
1-1 640 
1-1645 
1-1650 
1-1670 
1-1 675 
1-1680 
1-1730 
1-1 735 
1-1 740 
1-1 745 
1-1750 

Calculated Calculated Minimun 
Residual Minimum Zone 
Pressure Zone Junctior 

(psi) Pressure 
(Psi) 

- 
Zone 

- 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
23 
1 
1 
33 
1 
23 
1 
t 
1 
1 
1 
1 
1 
1 
1 '  
1 
1 
1 
1 
1 
1 
1 
Q 
Q 
Q 
1 
1 
1 
1 
1 
1 
1 
3 

1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1 ,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500 00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1 .5Op.00 
1.500.00 
1,500.00 

48.03 
48.03 
0.00 

48.03 
48.03 
48.03 
48.03 
48.03 
48.03 
48.03 
19.71 
19.71 
20.49 
14.93 
14.93 
14.93 
14.93 
0.00 

15.28 
15.28 
0.00 
8.45 
0.00 
8.45 

30.21 
34.82 
34.82 
14.97 
14.97 
9.16 

24.14 
17.61 
0.00 

17.61 
29.87 
0.00 
9.16 
9.16 
9.16 
9.16 
9.16 
9.16 

19.84 
19.84 
4.42 

18.87 
14.46 
58.94 
74.22 

708.34 
717.77 
446.96 
401.09 
717.77 
714.84 
713.38 
237.72 
225.36 
282.97 
711.91 
708.98 
605.71 
605.71 
329.96 
596.92 
316.04 

N/A 
92.53 

1,950.07 
N/A 

1.738.68 
N/A 

2.520.45 
1,873.81 
1.911.44 
1,919.49 
1,631.84 
1,888.00 
696.90 

1,048.46 
1,074.1 9 

661.06 
3,000.00 
3,000.00 

569.23 
1,443.60 
1,299.73 
1,357.91 
1,033.54 

0.00 
0.00 

1.758.91 
1,684.94 
1,602.26 

755.04 
1,282.01 
1.063.66 
1,045.07 

49.34 
57.44 
42.17 
53.64 
64.29 
63.97 
59.52 
47.53 
50.44 
65.48 
63.10 
62.91 
63.93 
63.93 
72.91 
74.70 
73.57 
39.1 0 
43.76 
71.70 

120.1 9 
70.10 
39.10 
73.39 
65.82 
77.63 
79.65 
68.28 
66.07 
61.90 
61.90 
50.53 
49.93 
49.10 
48.62 
49.93 

131.19 
103.77 
76.38 
67.54 
10.38 
16.34 
83.89 
83.35 
83.69 
51.22 
64.23 
59.53 
59.87 

20.00 
24.17 
20.00 
20.00 
44.16 
33.t4 
22.32 
20.00 
20.00 
20.00 
26.91 
33.03 
57.64 
55.68 
66.47 
64.68 
67.21 

N/A 
20.00 
25.40 

N/A 
20.00 

N/A 
20.00 
20.00 
20.00 
21.62 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
33.05 
33.11 
20.00 
20.00 
20.00 
20.00 
20.00 
10.38 
16.34 
33.86 
38.03 
37.36 
20.00 
20.00 
20.00 
20.00 
87.40 

-2.50 
-2.54 
-1 39 
-1.1 8 
-2.54 
-2.54 
-2.54 
-0.46 
-0.40 
-0.67 
-2.54 
-2.54 
-2.54 
-2 54 
-2.54 
-2.54 
-2.54 

N/A 
10.36 
-2.54 

N/A 
10.35 

NIA 
-1.52 
10.35 
-0.28 
-2.54 
10.35 
3.12 

10.36 
10.35 
1 0.35 
10.36 
10.34 
10.34 
10.36 
9.94 

1 0.13 
6.50 
9.65 

16.26 
10.38 
-2.54 
-2.54 
-2.54 
9.34 
1.31 
4.87 

10.36 
4.17 

J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
N/A 
J-2135 
J-1495 
N/A 
J-2135 
NtA 
J-1495 
J-2135 
J-1890 
J-t 890 
3-2135 
J-1890 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-1650 
J-1650 
J-1650 
J-1645 
J-2645 
J-1645 
J-1890 
J-1890 
J-1890 
J-1890 
J-1890 
J-1 
J-2135 
J-2610 

Satisfies 
Fire Flow 
onstraintz 

false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
true 
false 
true 
false 
true 
true 
true 
true 
true 
true 
false 
false 
false 
false 
true 
true 
false 
false 
false 
fake 
false 
false 
false 
true 
true 
true 
false 
false 
false 
false 
true 
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Calculated 
Minimum 

Zone 
Pressure 

@si) 

3.04 
-2.35 
1.21 

-2.54 
-254 
-2.54 
-2.54 
-2.54 
-2.54 
-2.54 
-2.54 
-2.54 
-2.54 
2.06 
5.99 

-2.54 
10.35 
8.80 
7.22 
4.83 
0.78 
6.82 
7.06 

10.36 
10.36 
7.44 
6.45 

10.36 
7.26 

-2.54 
-2.54 
-2.54 
10.62 

164.74 
3.44 

10.62 
10.62 
1.94 
0.48 

-2.54 
-2.54 
3.88 

10.62 
10.62 
37.69 
5.26 

-2.54 
5.30 

10.62 
-0.02 

,. 1 ,  a 
; i  

! 

Minimuw 
Zone 

Junction 

J-1 
J-1890 
J-1890 
J-1890 
J-1890 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2610 
J-2610 
J-2610 
J-2610 
J-2610 
J-2610 
J-2610 
J-2610 
J-2610 
J-2610 
J-2135 
J-2135 
J-2610 
J-2610 
J-2135 
J-1890 
J-1890 
J-2610 
J-261 Q 
J-2600 
J-2615 
J-2610 
J-2600 
J-2600 
J-2610 
J-1995 
J-1995 
J-1995 
J-1995 
J-2600 
J-2600 
J-50 
J-1995 
M17F 
FH17F 
J-2600 
J-2736 

Scenario: M A X  DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 
Fire Flow Analysis 
Fire Flow Report 

Needed Base Flow Available Pressure 
Fire Flow (gpm) Fire (psi) 

Flow 

Label Calculated 
Residual 
Pressure 

J-1755 
J-1760 
J-1765 
J-1770 
5-1775 
5-1780 
J-1785 
J-1790 
5-1795 
J-1800 
J-1805 
J-1810 
J-1815 
1-1 820 
I-1825 
1-1 830 
1-1835 
I-1 840 
I-1 845 
1-1 850 
I-1 855 
1-1 860 
I-1 865 
1-1 870 
I-1875 
J-1880 
1-1 885 
1-1890 
1-1 895 
1-1900 
1-1905 
1-1910 
1-1915 
1-1 920 
1-1 925 
1-1930 
1-1935 
1-1 940 
1-1 945 
1-1 950 
1-1 955 
I-1 960 
I-1965 
1-1 970 
1-1 975 
J-1980 
1-1 985 
1-1 990 
1-1 995 
1-2000 

1,500.00 
1,500.00 
1.500.00 
1,5M).OO 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1 .500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

- 
1 Zone 

- 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
1 
1 
3 
3 
1 
1 
1 
3 
3 
3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
7 
3 
3 
3 
3 
2 

19.84 
19.84 
19-84 
19.84 
19.84 
34.54 
15.28 
15.28 
15.28 
15.28 
15.28 
15.28 
15.28 
15.28 
26.40 
11.12 
11.12 
19.26 
19.26 
19.26 
19.26 
39.10 
39.10 
39.10 
39.10 
19.26 
19.26 
14.46 
14.46 
14.46 
11.12 
11.12 
11.12 
11.12 
11.12 
11.12 
11.12 
11.12 
9.37 
9.37 
9.37 
9.37 
9.37 
9.37 
9.37 
9.37 
9.37 

29.07 
9.37 

79.23 

1,280.64 
1,694.82 
1,726.27 
1.754.15 
1,751.59 

90.00 
73.88 
69.67 
66.93 
64.09 
58.41 
67.47 
70.31 

3,000.00 
2.246.98 
2.388.43 
1,305.82 
1.195.82 
1291.03 
1.41 5.04 
1,502.52 
1.296.89 
1,281.33 

724.55 
899.73 

1,258.58 
1,333.42 

364.20 
552.1 1 
677.40 

1,524.72 
2,296.51 

475.71 
630.66 

2,026.25 
1,400.02 
2,383.21 
3.000.00 
2.913.21 
2,665.1 0 

1,934.33 
2,667.94 
1,372.60 

0.00 
89.45 

3,000.00 
1.288.01 
1,083.94 

590.42 
142.82 

I I I I 

20.00 
20.00 
20.00 
26.49 
36.29 
46.31 
41.39 
44.97 
38.79 
28.63 
23.47 
35.23 
30.92 
43.91 
20.00 
28.56 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
26.90 
35.15 
54.59 
20.00 
20.00 
20.00 
20.00 
20.00 
65.14 
20.00 
20.50 
21.49 
20.00 
20.00 
13.74 
20.00 
55.31 
29.16 
20.00 
20.00 
20.00 

60.81 
73.27 
78.7'3 
77.84 
83.30 
50.12 
44.88 
48.69 
42.26 
31.93 
26.67 
38.73 
35.06 

104.80 
85.56 
91.19 
62.56 
95.06 

105.71 
116.53 
92.97 

145.72 
145.28 
46.46 
58.17 

133.63 
133.71 
40.13 
60.45 
82.13 
73.72 
95.28 
25.43 
73.67 
36.27 
43.58 
61 S O  

111.93 
72.09 
62.61 
62.61 
80.99 
69.65 
13.74 
23.92 

1 18.36 
101.57 
79.07 
36.22 
37.54 

Satisfies 
Fire Flow 
onstraintt 

false 
true 
true 
true 
true 
false 
false 
false 
false 
false 
false 
false 
false 
true 
true 
true 
false 
false 
false 
false 
true 
fake 
false 
false 
false 
false 
false 
false 
false 
fake 
true 
me 
false 
false 
true 
false 
true 
true 
true 
true 
true 
true 
false 
false 
false 
true 
false 
false 
false 
false 
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Needed 
FireRow 

(gpm) 

Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 

~ 

Base f low Pressure Calculated Calculated Minimun 

Pressure Zone Junction 
(psi) Residual Minimum Zone 

(ps i )  Pressure 
(Psi) 

(gprn) 
Label 

1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00~ 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 

5-2005 
5-2010 
J-2015 
J-2020 
J-2025 
1-2030 
1-2035 
J-2040 
1-2045 
J-2050 
1-2055 
1-2060 
1-2070 
1-2085 
1-2090 
1-21 00 
1-21 10 
1-21 30 
1-21 35 
1-2140 
1-21 45 
1-21 50 
1-21 55 
1-21 56 
1-21 60 
1-21 65 
1-2170 
1-21 80 
1-21 81 
1-21 85 
1-2190 
1-21 95 
1-2200 
1-2201 
1-2202 
1-2205 
1-221 0 
1-2220 
1-2225 
1-2226 
1-2235 
1-2240 
1-2245 
1-2250 
1-2255 
1-2260 
J-2270 
1-2275 
J-2280 
J-2285 

31.20 
31.20 
19.71 
19.71 
19.71 
19.71 
19.71 
14.93 
14.93 
14.93 
30.21 
15.21 
31.89 
16.68 
0.00 
9.16 
0.00 
0.00 

10.11 
9.16 
9.16 
8.06 
8.06 

16.12 
0.00 
8.06 

14-30 
0.00 
0.00 

28.45 
0.00 
0.00 
8.06 
0.00 
0.00 
8.06 
0.00 
0.00 
8.06 
0.00 

28.45 
11.99 
11.99 
13.00 
27.84 
27.84 
19.84 
14.93 
14.93 
14.93 

- 
Zone 

546.48 
562.71 
583.53 
637.39 
650.02 
637.39 
552.39 
79.83 

520.04 
74.89 
70.31 

3.000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
1,530.03 

0.00 
3,000.00 
3,000.00 
3,000.00 

799.00 
3,000.00 
3,000.00 
2.433.11 
3,000.00 
3.000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 

N/A 
NIA 
N/A 
NIA 

884.86 
637.41 

3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3.000.00 
3,000.00 
1,661.22 

72.78 
72.69 
73.79 

3 
3 
3 
3 
2 
3 
3 
2 
1 
2 
2 
1 
1 
1 
1 
1 
1 

3 
t 
1 
I 
I 
? 
1 
I 
1 
I 
I 
I 
1 
I 
I 
22 
22 
22 22 

1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 ___ 

43.76 
39.65 
25.93 
39.37 
20.00 
38.88 
20.00 
42.73 
20.00 
39.19 
35.80 

110.70 
102.50 
101 59 
123.91 
32.69 

120.35 
40.25 
10.36 
56.19 
57.13 
33.43 
86.26 
33.64 
62.49 
20.00 
74.05 
26.1 8 

124.06 
89.10 

11 5.49 
111.26 

NIA 
NIA 
NIA 
NIA 

20.00 
39.79 
24.67 
30.93 
49.32 
94.52 

102.34 
25.49 
23.76 
25.01 
20.00 
25.58 
39.45 
38.07 

Fire Flow Analysis 
Fire Flow Report 

-2.54 
-2.54 
-2.54 
-2.54 
-2.29 
-2.54 
10.14 
-2S4 
10.36 
-2.54 
-2.54 
10.34 
10.34 
10.34 
10.34 
10.33 
10.34 
-2.54 
29.48 
10.33 
10.33 
10.03 
-2.54 
10.20 
10.36 
10.35 
10.33 
10.36 
10.34 
10.34 
10.34 
10.34 

N/A 
N/A 
N/A 
N/A 

10.36 
-2.54 
10.03 
10.03 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
1.03 

-2.54 
-2.54 
-2.54 

M17F 
FH17F 
J-55 
FH17F 
J-2736 
J-55 
J-55 
J-2736 
J-2135 
J-2736 
J-2736 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
M17F 
WCC LE 
J-2135 
J-2135 
WCC LE 
J-2736 
PVCCLE 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
N/A 
N/A 
N/A 
N/A 
J-2135 
J-55 
PVCCLi 
PVCC k 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-1890 
J-2736 
J-2736 
5-2736 

11 3.36 
106.55 
92.84 

106.27 
58.56 

126.1 1 
11 4.79 
46.94 
61.45 
43.14 
39.49 

130.80 
121.16 
11 9.92 
140.74 
47.78 

141.60 
119.28 
10.36 
72.53 
73.74 
52.88 
92.13 
53.16 
107.83 
50.71 
93.46 
64.35 

141.14 
133.28 
142.47 
142.47 
11.84 
11.84 
10.36 
10.36 
62.91 

126.11 
50.71 
50.71 

133.27 
120.77 
130.01 
112.90 
92.15 
92.15 
78.70 
29.46 
43.28 
42.78 

I I 1 I I I 

Satisfies 
=ire Flow 
mstraint: 

false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
tNe 
tNe 
true 
true 
true 
true 
true 
false 
true 
true 
true 
false 
true 
true 
true 
true 
true 
bue 
true 
true 
true 
false 
false 
false 
false 
false 
false 
true 
true 
true 
tNe 
tNe 
true 
true 

true 
false 
false 
false 

tNe 
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i 

6 

e 

I 

l 

e 

1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1 ,500.00 
1,500.00 
1,500.00 
1.500.00 
t ,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
t,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.M) 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-2004 
Fire Ftow Analysis 
Fire Flow Report 

0.00 
31.92 
0.00 

14.30 
11.63 
76.80 
31.92 
76.80 
9.37 

11.12 
4.42 

31.20 
31.20 
14.93 
10.11 
10.11 
45.13 
18.08 
20.70 
20.70 
20.70 
28.45 
16.68 
15.21 
20.11 
20.11 
13.00 
11.99 
5.26 
5.26 

20.11 
20.1 1 
20.70 
20.70 
14.30 
20.70 
34.30 
19.84 
19.84 
19.84 
19.84 
38.32 
13.00 
20.41 
32.04 
11.12 
0.00 
0.00 

11.12 
0.00 

-~ 

. Label 

3,000.00 
3,000.00 
3,000.00 
2.795.47 
3.000.00 
3.000.00 
3.000.00 
3,000.00 

740.48 
740.48 
969.13 
532.65 
440.78 
76.72 

1,529.75 
3,000.00 
3,000.00 
1.105.13 
3.000.00 
3,000.00 
3,000.00 
1.911.85 
3,000.00 
2,807.10 
3.000.00 
3.000.00 
3,000.00 
3,000.00 
2,868.16 
3,000.00 
2.636.03 
2,522.92 
2,003.72 
1,160.16 
1,292.04 
1.454.32 
1,102.94 
1,044.89 

965.79 
1.048.55 

956.63 
1,169.40 
3,000.00 

698.00 
738.92 

3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 

J-2290 
J-2295 
J-2300 
J-2310 
J-2315 
J-2320 
J-2325 
5-2330 
J-2335 
J-2340 
5-2355 
J-2375 
J-2380 
5-2385 
5-2405 
J-2410 
J-2415 
5-2420 
J-2425 
1-2430 
1-2435 
1-2440 
1-2445 
1-2450 
1-2455 
1-2460 
1-2465 
1-2470 
1-2475 
1-2480 
1-2490 
1-2495 
1-2500 
1-2505 
1-2510 
1-25 1 5 
1-2525 
1-2530 
1-2535 
1-2540 
1-2545 
1-2550 
J-2555 
1-2580 
1-2585 
J-2590 
J-2591 
1-2592 
5-2595 
5-2596 

10.34 
10.33 
10.34 
10.34 
10.33 
10.33 
10.33 
1 0.33 
-2.54 
-2.54 
-2.54 
-2.54 
10.62 
-2.54 
10.35 
1 0.33 
10.34 
10.35 
10.33 
10.33 
10.33 
10.35 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.34 
10.35 
10.35 
10.35 
10.35 
2.65 
2.73 
6.47 
3.60 
5.82 
10.35 
1 0.34 
10.36 
10.36 
4.94 
4.15 
4.15 
4.94 
3.67 

- 
Zone 

- 
1 
1 
1 
1 
1 
1 
1 
1 
a 
2 
1 
3 
3 
2 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
1 
3 
3 
3 
3 
3 

J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2736 
J-2736 
J-1890 
FH17F 
J-2600 
J-2736 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-1 
J-1 
J-1 
J-1 
J-1 
J-2135 
J-2135 
$2135 
J-2135 
J-2610 
5-2610 
J-2610 
~ - 2 6 1 ~  
5-2610 

115.80 
82.11 

131.04 
95.69 
85.63 
83.18 
83.03 
03.57 
47.52 
40.57 
82.12 
92.49 
75.15 
50.27 
81.85 
82.28 

1 16.31 
60.69 
70.18 
70.20 
70.22 

117.81 
1 19.88 
125.30 
122.86 
122.86 
126.54 
135.30 
111.86 
113.07 
123.27 
123.54 

87.1 8 

63.66 
76.54 

104.22 
60.40 
63.81 
59.47 
59.50 
57.30 
60.42 

1 15.58 
59.05 
55.23 

1 18.54 
1 18.37 
1 18.39 
1 18.54 
109.69 

78.51 
52.36 

102.31 
20.00 
26.38 
69.40 
68.57 
68.83 
40.93 
23.61 
34.07 
21.40 
20.00 
46.21 
20.00 
64.61 
80.73 
20.00 
50.88 
50.90 
50.91 
20.00 
72.42 
20.00 
85.46 
71 -76 
94.66 

109.48 
20.00 
60.02 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
33.40 
20.00 
20.00 
75.10 
87.35 
87.39 
46.82 
74.91 

I 

Satisfies 
Fire Flow 
onstraints 

true 
true 

true 
true 
true 
true 
true 
true 
false 
false 
false 
false 
false 
false 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
trite 

true 
tNe 
true 
true 
true 
false 

false 
false 
false 
false 

false 
false 
false 
false 
true 

false 

false 
true 
true 

true 

true 
true 
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Scenario: MAX DAY FIRE FLOW W/JACKRABBIT 81 INVERGORDON IMPROVEMENTS2004 
Fire Flow Analysis 
Fire Flow Report 

Label 

J-2600 
J-2605 
J-2610 
J-2615 
J-2620 
5-2630 
J-2635 
J-2640 
5-2645 
J-2646 
J-2647 
1-2650 
J-2665 
1-2670 
1-2675 
J-2680 
1-2685 
J-2690 
J-2695 
1-2700 
1-2705 
1-271 0 

1-2715 
1-2720 
1-2725 
1-2730 
I-273!5 
1-2736 
1-2755 
1-2760 
1-2765 
1-2770 
1-2775 
1-2785 
1-2791 
1-2792 
1-2795 
1-2800 
1-2805 
1-281 0 
1-281 5 
1-2820 
1-2825 
1-2830 
1-2835 
1-2840 
1-2845 
1-2846 
1-2847 
1-2848 

3 
3 
3 
8 
1 
1 
t 
4 
4 
55 
55 
5 
1 
1 
1 
I 
I 
I 
I 
> 
I 
5 
3 

3 
3 

? 
? 
? 
I 
I 
? 
? 
I 
? 
3 
? 
? 
? 
I 
I 
I 
I 
I 
I 
I 
I 
z 
22 
22 
22 

Needed Base F!ow Available Pressure Calculated 
Fire flow (gprn) Fire (psi) Residual 

(wm) ROW Pressure 

. I 
I I I I 

1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1 ,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
t ,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

11.12 0.00 
11.12 1,887.08 
11.12 0.00 
11.12 3,000.00 
50.05 1,114.11 
18.87 953.93 
9.16 2,055.27 
9.16 1,460.88 
9.16 0.00 
0.00 N/A 
0.00 N/A 

18.08 0.00 
14.30 795.11 
10.33 1,014.15 
12.24 3.000.00 
12.24 3,000.00 
17.62 2,901.67 
20.71 1,066.04 
20.71 1,115.02 
18.08 284.45 
18.08 1,508.42 
9.37 1,060.07 
9.37 1,765.14 
9.37 2,757.20 
9.37 2,721.04 

15.28 0.00 
15.28 0.00 
0.00 0.00 

14.46 621.60 
14.46 668.34 
8.06 868.65 
8.06 824.71 

20.70 1,535.25 
11.12 740.48 
0.00 3,000.00 

11.12 782.23 
11.12 742.68 
20.49 704.59 
23.73 3,000.00 
8.45 3,000.00 
8.45 3,000.00 
8.45 3,000.00 

35.22 3,000.00 
53.55 3,000.00 
35.12 968.22 
16.12 1,138.37 
8.06 814.45 
0.00 NIA 
0.00 N/A 
0.00 N/A 

10.62 
36.48 
18.80 

164.74 
58.70 
82.07 
71.62 

139.59 
16.26 
10.40 
11.81 
8.66 
85.65 

107.83 
60.45 
63.04 
66.05 
60.41 
59.55 
56.82 
55.70 
98.28 

1 10.89 
109.23 
96.1 1 
8.94 
8.91 
0.66 

74.74 
87.75 
89.78 
90.46 
97.73 
40.57 

120.12 
40.06 
47.52 
64.92 
62.96 
68.89 
64.34 
49.1 1 
49.38 
51.72 
59.01 
36.33 
92.77 
94.03 
94.1 8 
94.25 

10.62 
20.00 
18.80 

164.74 
20.00 
34.92 
20.00 
20.00 
16.26 

N/A 
N/A 

8.66 
20.00 
20.00 
22.31 
22.21 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
28.92 
41.85 
20.00 
8.94 
8.91 
0.66 

20.00 
25.19 
83.33 
84.50 
20.00 
24.25 
87.54 
33.17 
40.98 
58.79 
44.76 
50.43 
45.95 
33.05 
33.52 
35.98 
20.00 
20.00 
86.95 

N/A 
N/A 
N/A 

Calculated Minimun 
Minimum Zone 

Zone Junctior 
Pressure 

(Psi) 

13.74 J-1970 
6.09 J-2610 

10.62 J-2600 
73.67 J-1920 
10.35 J-2135 
-2.54 J-1890 
10.34 J-2135 
10.20 J-1645 
10.38 J-1645 

N/A N/A 
N/A NIA 

8.05 J-33 
10.36 J-2135 
10.35 J-2135 
10.33 J-2135 
10.33 J-2135 
10.33 J-2135 
10.35 J-2135 
10.35 J-2135 
8.05 J-33 

10.35 J-2135 
10.62 J-2600 
-2.54 J-55 
-2.54 J-1995 
0.58 J-1995 
0.66 J-2736 
0.66 J-2736 
8.91 J-2735 
1.56 J-1890 

-254 J-1890 
-2.54 J-2736 
-2.54 J-2736 
10.35 J-2135 
-2.54 J-2736 
4.15 J-2610 

-2.54 J-2736 
-2.54 J-2736 
-2.54 J-2736 
10.34 J-2135 
10.34 J-2135 
10.34 J-2135 
10.34 J-2135 
10.34 J-2135 
10.34 5-2135 
10.36 J-2135 
10.35 J-2135 
-2.54 J-2736 

WA NIA 
N/A N/A 
N/A N/A 

Satisfies 
Fire Flow 
mstraint: 

false 
true 
false 
true 
false 
false 
true 
false 
false 
false 
false 
false 
false 
false 
true 
tNe 
true 
false 
false 
false 
tNe 
false 
true 
tNe 
true 
false 
false 
false 
false 
false 
false 
false 
tNe 
false 
tNe 
false 
false 
false 
true 
true 
true 
true 
true 
hue 
false 
false 
false 
false 
false 
false 
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Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS2004 
Fire Flow Analysis 
Fire Flow Report 

Needed 
Fire flow 

(9pm) 

Label 

J-2849 
J-2856 
J-2857 
5-2858 
J-2859 
5-2890 
J-5000 
J-5005 
5-501 0 
J-5015 
1-5020 
1-5030 
1-5035 
1-5040 
1-5045 
15050 
1-5055 
1-5060 
1-5065 
1-5070 
1-5075 
1-5060 
1-5085 
1-5090 
1-5095 
1-51 00 
1-5105 
1-51 10 
1-51 15 
1-51 20 
1-51 25 
1-51 30 
1-5135 
1-51 40 
1-51 45 
1-51 50 
1-5155 
1-51 60 
1-51 65 
1-51 70 
1-5175 
1-5185 
1-51 90 
1-51 95 
1-6005 
1-601 0 
1-601 5 
i-6020 
1-6025 
1-6030 

Base Row Available Pressure Calculated 
(gpm) Fire (psi) Residual 

Flow Pressure 
(gpm) (Psi) 

I 

- 
Zone 

- 
22 
12 
12 
12 
12 
1 
1 
1 
5 
1 
5 
1 
1 
1 
1 
1 
t 
I 
I 
I 
I 
?2 
I 
I 
I 
I 
I 
I 
I 
1 
I 
t 
I 
I 
> 

I 
I 
? 

? 
2 
? 
1 
I 
39 
39 
I 1  
39 
39 
11 - 

Calculated 
Minimum 

Zone 
Pressure 

(Psi) 

N/A 
N/A 
NIA 
N/A 
N/A 

10.32 
10.33 
10.35 
0.37 

10.33 
0.20 

10.36 
10.33 
10.35 
-1.16 
10.25 
10.34 
10.34 
10.34 
10.35 
10.35 

N/A 
10.35 
10.34 
10.34 
10.36 
10.33 
10.34 
10.34 
10.34 
10.34 
10.34 
10.35 
10.35 
8.05 

10.35 
10.34 
-2.54 
-2.54 
-2.54 
-2.54 
0.56 

10.35 
4.82 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 

Minimum 
Zone 

Junction 

N/A 
NIA 
N/A 
N/A 
N/A 
J-2135 
J-2135 
J-2135 
J-5145 
5-2135 
J-5145 
J-2135 
J-2135 
J-2135 
J-1890 
J-1890 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
N/A 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-33 
J-2135 
J-2135 
J-2736 
5-2736 
J-2736 
J-2736 
J-2736 
5-2135 
J-1305 
NIA 
N/A 
NIA 
N/A 
NIA 
N/A 

1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1 .m.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
t ,500.00 
t .500.00 
1.500.00 
1,500.00 
1 *500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.M) 
1,500.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

69.01 
37.33 
43.37 
20.89 
20.48 
14.24 
13.58 
30.99 
46.83 
46.83 
62.10 
62.10 
46.83 
46.83 
46.83 
50.37 
54.47 
54.47 
66.70 

175.71 
101.92 
64.21 
77.22 
94.14 
94.14 
87.65 
81.16 
81.16 

124.00 
353.73 
96.22 
30.37 
28.49 
8.19 

21.81 
58.43 
62.61 
50.37 
0.00 
0.00 
0.00 
0.00 
0.00 

NIA 
N/A 
NIA 
N/A 
N/A 

3.000.00 
3.000.00 
1,923.89 

76.66 
3,000.00 

77.98 
832.56 

3.000.00 
1,270.39 
2,802.25 
3,000.00 
3,000.00 
3.000.00 
3.000.00 
2,140.87 
2.089.32 

N/A 
2,047.90 
2,369.48 
2.317.06 

196.50 
3.000.00 
2,701.08 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
1,375.99 
1,335.43 

0.00 
1,407.35 
2.51 5.87 

91.00 
366.58 
753.66 
706.05 

3,000.00 
1.489.01 
2,039.98 

N/A 
NIA 
NIA 
NIA 
N/A 

NIA 
N/A 
N/A 
NIA 
N/A 

60.01 
57.25 
20.00 
20.00 
33.74 
20.00 
20.00 
62.55 
20.00 
20.00 
36.13 
42.16 
44.48 
31 -03 
20.00 
20.00 

N/A 
20.00 
20.00 
20.00 
20.00 
60.77 
20.00 
35.72 
99.24 
98.83 
44.48 
20.00 
20.00 
9.12 

20.00 
20.00 
55.32 
75.06 
72.64 
59.71 
51.14 
20.00 
20.00 

NIA 
NIA 
N/A 
NIA 
NIA 
N/A 

94.27 
52.02 
52.04 
52.1 1 
52.25 
76.42 
71.15 
57.01 
40.90 
48.77 
40.99 
83.26 
81.76 
59.63 
73.45 
73.88 
73.21 
73.28 
73.02 
70.78 
73.81 
11.88 
87.97 
95.73 
95.71 
45.71 
27.1 4 

114.13 
11 4.73 
117.91 
1 17.72 
133.22 
110.99 
111.76 

9.12 
59.61 
51.24 
59.99 
83.80 
79.99 
67.37 
66.09 
40.67 
49.35 

9.40 
9.40 

140.71 
8.45 
9.40 

140.72 

: 

I I I I I I 

Satisfies 
Fire f l o w  
mstraint: 

false 
false 
false 
false 
false 
true 
true 
true 
false 

false 
false 
true 
false 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
false 
false 
false 
false 
true 
false 
false 
false 
false 
true 
false 
true 
false 
false 
false 
false 
false 
false 
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Scenario: MAX DAY FIRE FLOW W/JACKRABBIT & INVERGORDON IMPROVEMENTS-ZOO4 

Label 

J-6035 
J-6040 
J-6065 
J-6070 
J-6075 
5-6080 
5-6085 
J-6090 
PVCC Lake (J-5180) 
SRP W22.6 (J-2120) 
Suction CC (J-2860) 
Suction CWH I (J-27! 
Suction SC (J-2826) 

Fire Flow Analysis 
Fire Flow Report 

Zone Needed Base Flow Available Pressure Calculated Calculated Minimum 

(gpm) Flow Pressure Zone Junction 
Fire Flow (gpm) Fire (psi) Residual Minimum Zone 

(gpm) (psi) Pressure 
(Psi) 

NIA N/A 11 1.500.00 0.00 N/A 140.71 NIA 
99 1.500.00 0.00 N/A 8.79 NIA NIA NIA 
11 1.500.00 0.00 NfA -2.49 NIA N/A N/A 
11 1.500.00 000 NIA 137.94 NIA NIA ~N/A 
11 1,500.00 0.00 NIA 137.94 NIA NIA N/A 

NIA NJA NIA 11 1,500.00 0.00 N/A 137.94 
11 1,500.00 0.00 N/A 137.98 N/A NIA NIA 
11 1,500.00 0 00 NIA 137.98 N/A NIA N/A 
1 1.500.00 300.00 N/A 29.48 NIA N/A N/A 
1 1,500.00 0.00 NIA 140.18 N/A N/A N/A 
12 1.500.00 8.06 M A '  52.88 N/A N/A N/A 
23 1,500.00 0.00 N/A 39.10 N/A N/A WA 
14 1,500.00 0.00 NIA 47.19 NIA N/A NJA 

Satisfies 
Fire Row 
onstraints 

false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 
false 

Project Engineer. System Engineering 
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Calculation Results Summary 

Scenario: MAX DAY-201 7 WlFlRE FLOW 
[Analysis Started] 
[Fire flow] 

Failed to Converge __.__._ 0 
Satisfied Constraints _... 625 
Failed Constraints _..__.. 15 
Total Nodes Computed ..__. 640 

[Steady State] 
{Analysis Ended] 

i 

I 
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Label 

FH1 
FH1 F 
FH2 
FH2F 
FH3 
FH3F 
FH4 
FH4F 
m 5  
FH5A 
FH5AF 
FH5F 
R(6 
mw 
FH8 
FH8F 
FH9 
FH9F 
FHlO 
FHl OF 
M11 
FHllF 
FH12 
FH12F 
FH14 
FH14F 
FH15 
FH15F 
FH16 
FH16F 
M17  
M17F 
M18 
M18F 
FH19 
M19F 
FH20 
FH20F 
FH22 
FH22F 
5-1 
J-2 
5-4 
J-4 s 

Zone 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
1 
2 
2 
2 
3 
1 
1 
1 
1 
5 
5 
3 
3 
3 
3 
3 
3 
2 
2 
1 
5 
1 
1 
5 

Needed 
Fire Flow 

(gpm) 

5 

Base Flow Available Pressure Calculated Calculated Minimum 
(gpm) Fire (psi) Residual Minimum Zone 

Flow Pressure Zone Junction 
(gpm) (psi) Pressure 

@Si) 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500BO 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00. 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

11.37 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

37.41 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

20.34 
0.00 
0.00 
0.00 

NIA 
NIA 
NIA 
NIA 
NIB 
NIA 

2,635.62 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
1.850.37 
1,926.45 
3.000.00 
3,000.00 
3.000.00 
2,909.09 
2,340.32 
2.626.46 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
2,823.67 
3.000.00 
1.890.98 
1.955.38 
2.490.23 
3,000.00 
3.000.00 
3.000.00 
2,408.75 
3,000.00 
2,597.26 
2.558.26 
2,266.20 
2.080.99 
3,000.00 
2.502.32 
1,505.13 
1,569.21 
2,620.61 
1,679.63 
1,532.41 
2,623.03 

WA 
3,000.00 
2,810.49 

NtA 
NIA 
NIA 
NIA 
FUA 
NIA 

20.00 
32.09 
39.46 
54.47 
60.60 
55.85 
20.00 
20.00 
20.33 
56.t7 
68.31 
20.00 
20.00 
20.00 
70.79 
69.06 
84.40 

104.27 
20.00 
33.67 
20.00 
20.00 
20.00 
59.90 
32.07 
28.00 
20.00 
25.28 
20.00 
20.00 
20.00 
20.00 
41.53 
20.00 
34.25 
32.05 
20.00 
20.00 
20.00 
20.00 

FUA 
25.1 8 
20.00 
22.44 

NIA 
NIA 
NIA 
N/A 
N/A 
WA 

4.74 
4.74 
4.75 
4.75 
4.75 
4.75 
4.76 
4.76 
4.75 
4.75 
4.75 
4.75 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 

12.64 
1 1.89 
8.77 
6.24 
4.76 
4.76 
4.76 
4.75 

23.75 
20.92 
6.29 
6.29 
3.36 
6.29 
-2.54 
-2.54 
7.77 

12.31 
4.77 

29.95 
NIA 
4.76 

17.39 
13.78 

89.05 
117.60 
160.07 
157.26 
155.64 
158.25 
37.79 
51.52 
66.31 
68.41 
70.74 
67.41 
62.00 
59.69 
98.70 
94.52 
93.21 
93.56 

101.85 
97.93 

11 7.61 
11 7.00 
125.27 
126.59 
52.12 
63.57 

108.23 
99.87 
50.1 9 
97.96 
56.96 
52.28 
49.12 
49.21 

1 13.72 
108.13 
79.65 
68.81 

101.74 
71.05 
68.27 
84.85 
59.40 
46.79 
46.37 

153.50 
43.82 

129.23 
121.28 

N/A 
NIA 
NIA 
NIA 
NIA 
WA 
J-2135 
J-2135 
J-2135 
5-2135 
5-2135 
J-2t35 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-2135 
5-2135 
J-2135 
J-2135 
J-2135 
5-2135 
J-2736 
5-2736 
5-2736 
J-1995 
5-2135 
J-2t35 
J-2135 
5-2t35 
J-33 
5-33 
J-2600 
J-2600 
5-1995 
5-2600 
J-2610 
5-2610 
J-2736 
5-2736 
J-2135 
J-5010 
N/A 
5-2135 
m i 6  
M16 0.00l 3.000.001 133.471 

I '  I I I I 

Satisfies 
Fire Flow 
mstraint: 

false 
false 
false 
false 
false 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
tNe 
bue 
true 
bue 
true 
true 
tNe 
true 
true 
true 
true 
true 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
tNe 
true 
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Label Needed Base flow Available Pressure Calculated Calculated 
Fire Flow (gpm) Fire (psi) Residual Minimum 

(gpm) flow Pressure Zone 
tgpm) (psi) Pressure 

(Psi) 

5-5 
J-6 
5-7 Sussman 
J-8 
J-9 
J-10 
J-1 1 
J-12 
J-15 
J-16 
J-17 
J-18 
J-19 
5-20 
J-21 
J-22 
5-23 
5-24 
5-26 
5-27 
5-28 
5-30 
5-31 
J-33 
5-35 
5-36 
5-37 
5-38 
5-39 
5 - 4 0  
5-42 
5-44 
5-45 
5-46 
5-47 
5-48 
5-49 
J-50 
J-51 
5-52 
5-53 
5-54 
J-55 
J-56 
J-57 
J-58 
J-59 
JM3 
J-61 
J-62 

Minimum 
Zone 

Junction 

- 
Zone 

45.19 
66.31 

144.46 
45.94 
51.83 

163.44 
51.29 
35.62 

-643.78 
5.02 

160.09 
63.57 
69.66 
52.12 
5224 

108.23 
71.96 
99.87 
50.19 

126.59 
97.96 
49.76 

113.72 
108.13 
67.41 

125.27 
70.74 
49.10 
62.00 
18.08 
59.69 
90.70 
49.17 
59.31 

101.85 
88.84 

11 7.61 
41.09 
94.61 

117.00 
91.02 
94.52 
68.81 
92.33 
58.26 
94.51 
52.28 
96.52 
95.37 
91.03 

1 
1 
5 
1 
f 
5 
1 

1 
Zone- 
99 
11 
1 
1 
1 
1 
2 
1 
2 
2 
1 
3 
n 
5 
5 
1 
1 
1 
1 
1 
37 
1 
1 
1 
1 
1 
1 
1 
7 
1 
1 
1 
1 
3 
1 
1 
1 
1 
66 
1 
1 - 

: 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

33.84 
50.04 
33.63 

N/h 
40.94 
20.00 
32.39 

N/A 
N/A 
M A  
N/A 

44.06 
59.32 
32.72 
36.61 
20.00 
62.36 
20.00 
20.00 

108.56 
61.57 
20.63 
20.00 
20.00 
57.33 
88.68 
60.84 
24.84 
20.00 

NIA 
20.00 
27.52 
20.00 
20.00 
20.00 
70.97 
87.88 
20.00 
58.42 
89.45 
70.17 
68.56 
20.00 
31.45 
43.21 
40.84 
37.84 
75.06 
32.43 
40.43 

4.75 
4.75 

14.33 
NIA 
4.75 
20.00 
4.75 
N/A 
NIA 
NIA 
N/A 

4.76 
4.74 
4.76 
4.74 

12.61 
4.74 

1 1.87 
8.40 
4.76 
6.24 

20.63 
20.00 
20.00 
4.75 
4.76 
4.75 
4.75 
4.76 
N/A 

4.76 
4.75 
4.76 
4.76 
4.76 
4.75 
4.76 

11.49 
4.75 
4.76 
4.75 
4.75 
6.29 
4.75 
4.76 
4.75 
4.76 

75.06 
4.75 
4.75 

1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
t ,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

J-2135 
5-2135 
FHl6 
N/A 
5-2135 
J-5010 
J-2135 
N/A 
NIA 
NIA 
NIA 
5-2135 
J-2135 
J-2135 
J-2f35 
J-2736 
5-2135 
J-2736 
J-2736 
J-2f35 
J-1995 
J-30 
M16 
FH16F 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
N/A 
5-2135 
J-2135 
J-2135 

~ J-2135 
J-2135 
5-2135 
J-2135 
J-1975 
J-2135 
5-2135 
J-2135 
J-2135 
5-2600 
J-2135 
J-2135 
5-2135 
J-2135 
J-60 
5-2135 
5-2135 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.44 
0.00 
0.00 
0.20 
0.00 
8.36 
0.00 
0.00 
0.00 
3.32 

3,000.00 
3,000.00 
3,000.00 

NIA 
3,000.00 
2.318.02 
3.000.00 

N/A 
N/A 
NfA 
N/A 

3,000.00 
3,000.00 
3.000.00 
3,000.00 
1,897.11 
3,000.00 
1,960.88 
2,560.73 
3,000.00 
3.000.00 
3,000.00 
2,671.05 
2,575.65 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
1,852.94 

N/A 
2.176.76 
3.000.00 
2.062.32 
2,298.16 
2,424.68 
3,000.00 
3,000.00 

994.63 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
2,120.82 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 

Satisfies 
Fire Flow 
mstraints 

true 
true 
true 
false 
true 
true 
true 
false 
false 
false 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
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i 

Needed 
Fire Flow 

(gpm) 

. ,  

I 
i 

Base Flow Available Pressure Calculated Calculated Minimun 
(gpm) Fire (psi) Residual Minimum Zone 

flow Pressure Zone Junctior 
(gpm) (psi) Pressure 

(mi) 

. .  

1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

- 1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 

! 
. I  .. . 
;; J 

0.00 
36.52 
17.22 
45.22 
23.08 
0.00 
0.00 

24.1 1 
54.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

31.14 
26.32 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

17.11 
0.00 
0.00 
0.00 

17.1 1 
0.00 
0.00 
0.00 

17.11 
0.00 
0.00 
0.00 
0.00 

17.11 
0.00 
0.00 
0.00 

17.1 1 
0.00 
0.00 
0.00 
0.00 
30.60 

Label 

3,000.00 
3,000.00 
2,343.84 
3,000.00 
2,636.44 
3,000.00 
1,954.47 
2.331.57 
1.678.1 6 

N/A 
N/A 
NIA 

2,524.1 1 
2.523.74 
2,523.56 
3,000.00 
1,889.37 
2543.70 
3,000.00 
3,000.00 

N/A 
N/A 

3,000.00 
2,158.45 
3.000.00 
1,682.37 
2,328.1 9 
3,000.00 
1.602.36 
1,949.16 
gl24.62 
3,000.00 
2.794.19 
2,723.14 
1,513.09 
3.000.00 
2,546.36 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
2,008.1 2~ 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 

N/A 
3.000.00 

J-63 
J-64 
J-65 
J-67 
J-68 
J-69 
J-70 
J-71 
J-72 
J-74 
J-75 
5-76 
5-77 
J-78 
J-79 
J-80 
J-81 
J-82 
J-83 
5-84 
J-90 
5-93 
5-94 
J-95 
J-96 
J-98 
1-99 
1-100 
J-102 
J-103 
1-104 
1-105 
J-107' 
J-108 
J-109 
1-1 10 
J-11 1 
J-112 
J-113 
J-114 
J-115 
1-116 
1-118 
J-119 
J-120 
J-121 
5-122 
J-123 
J-124 
J-125 

66.78 
31.64 
20.00 
72.96 
20.00 
60.88 
20.00 
20.00 
20.00 

N/A 
N/A 
N/A 

56.82 
56.89 
56.94 
60.71 
20.00 
50.70 
49.17 
68.77 

N/A 
N/A 

65.01 
20.00 
31.33 
20.00 
20.00 

141.95 
20.00 
20.00 
20.00 

148.77 
20.00 
20.00 
20.00 

144.38 
20.00 
51.24 
33.21 
76.65 
50.06 
20.00 
43.14 
31.86 

147.57 
32.52 
21.30 
34.62 

N/A 
147.54 

- 
zorx 

- 
1 
1 
1 
1 
1 
1 
16 
I 
IO 
IO 
IO  
IO 
to 
IO 
to 
30 
IO 
IO 
I 
I 
i9 
)9 

I 
1 
I 
I 

I 

I 

I 

! 
I 
I 

! 

I 
I 
! 
I 
I 
! 
1 
I 
1 
I 
I 
I 

! 
I 

4.75 
4.75 
4.76 
4.75 
4.76 
4.75 

20.00 
4.76 

24.99 
N/A 
N/A 
N/A 
-254 
-2.54 
-2.54 
60.71 
10.87 
-2.54 
4.75 
4.75 
N/A 
N/A 

4.76 
4.76 
4.76 
4.77 
4.76 
4.77 
4.77 

12.83 
5.48 
4.77 
7.74 
4.76 
4.77 
4.77 
6.29 
1.36 
6.95 
4.75 
4.76 

11.02 
4.76 
5.65 
4.77 
5.70 
5.70 

15.86 
N/A 

4.77 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
5-70 
J-2135 
J-74 
N/A 
N/A 
N/A 
J-74 
J-74 
J-74 
J-80 
J-74 
J-74 
J-2135 
J-2135 
N/A 
N/A 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2736 
5-2610 
5-2135 
5-2736 
J-2135 
J-2135 
5-2135 
J-2600 
J-55 
J-2736 
J-2135 
J-2135 
J-2736 
5-2135 
J-1645 
J-2135 
J-1645 
5-1645 
J-31 
N/A 
J-2135 

94.54 
83.68 
85.84 
85.97 
85.86 
83.68 
35.58 
85.87 
55.39 
44.30 
44.38 
44.46 

179.52 
179.54 
179.56 
62.86 

138.38 
176.48 
84.1 7 
86.67 
-1.35 
4.1 1 

83.72 
52.20 
65.15 
43.16 
51.66 

155.98 
42.99 

117.61 
156.55 
159.73 
76.79 
69.95 
64.34 

159.21 
71 -06 

11 8.75 
57.41 
89.44 

154.36 
50.68 
59.43 

144.83 
t58.86 
127.80 
1 12.66 
144.88 
30.40 

158.86 
I I '  I I I I 

Satisfies 
Fire flow 
mstraint! 

tnre 
true 
true 
true 
true 
tNe 
tNe 
true 
true 
false 
false 
false 
true 
true 
true 
true 
true 
true 
true 
true 
false 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
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Label Needed 
Fireflow 

(gpm) 

J-126 
J-127 
J-128 
J-129 
J-130 
J-131 
J-132 
J-133 
J-134 
J-135 
J-136 
5-140 
5-145 
J-150 
J-155 
J-160 
J-165 
J-170 
5-175 
J-180 
5-185 
5-190 
5-195 
5-200 
5-205 
5-210 
5-220 
5-225 
5-230 
5-235 
1-240 
1-245 
1-246' 
1-247 
1-248 
1-250 
1-255 
1-260 
1-265 
1-270 
J-275 
5-280 
5-285 
5-290 
5-295 
5 - 3 0 0  
5-305 
J-310 
5-315 
5-320 

Base Flow Available Pressure Calculated Calculated Minimum 
(gprn) Fire (psi) Residual Minimum Zone 

Flow Pressure Zone Junction 
(gpm) (psi) Pressure 

(Psi) 

- 
1 Zonf 

1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00~ 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

1 
1 
2 
2 
1 
3 
3 
3 
3 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
9 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

4.76 
4.76 

10.58 
6.30 
4.76 
3.86 
0.25 
0.99 
3.34 
4.76 
5.08 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 

43.35 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

J-2135 
J-2135 
J-2736 
J-2736 
J-2135 
J-2610 
J-1840 
J-1840 
J-2610 
J-2135 
J-2610 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-330 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-21 35 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-2135 
J-2135 
J-2135 
5-2135 
J-2135 
5-2135 

2,665.10 62.40 
2,133.54 48.43 
3.000.00 57.08 
3,000.00 151.61 
1,682.78 106.28 
1,802.40 127.96 
1,793.61 138.79 
1,948.47 131.84 
3,000.00 148.98 
1.995.39 144.85 
3,000.00 144.27 

, 3.000.00 140.65 
I 3,000.00 

3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3.000.00 
3.000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00~ 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
2,955.78 

142.54 
140.94 
132.49 
140.78 
131.62 
131.97 
132.39 
132.39 
134.58 
138.80 
130.12 
143.48 
62.86 

129.66 
137.05 
128.61 
128.61 
12730 
121.27 
121.00 
120.22 
120.25 
118.18 
1 17.95 
11824 
119.10 
11 7.42 
117.21 
113.30 
113.28 
11 2.43 
119.19 
129.19 
129.10 
125.64 
118.64 
11 6.04 

20.00 
20.00 
23.12 

130.87 
20.00 
20.00 
20.00 
20.00 

126.50 
20.00 

120.72 
113.51 
11 8.55 
117.33 
109.60 
111.35 
105.75 
109.19 
107.18 
91.93 

1 13.53 
123.45 
104.54 
111.84 
62.86 

11 4.65 
121 -55 
107.07 
104.98 
104.04 
106.68 
106.37 
105.52 
105.67 
88.86 
93.45 
97.49 
98.76 
97.30 
92.58 
25.44 
69.05 
92.54 
95.29 

105.91 
104.16 
103.71 
58.85 
20.00 

0.00 
0.00 
0.00 

13.49 
0.00 
0.00 
0.00 
0.00 

13.49 
0.00 

13.49 
13.49 
13.49 
13.49 
14.63 
14.63 
14.63 
14.63 
14.63 
14.63 
13.49 
32.46 
13.49 
13.49 
0.00 

13.49 
32.46 
18.98 
18.98 
34.69 
25.31 
46.10 
32.61 
48.33 
20.79 
28.12 
28.12 
14.63 
20.55 
14.63 
5.92 
5.92 
5.92 

28.12 
14.63 
14.63 
14.63 
14.63 
14.63 

Satisfies 
Fire Flow 
onstraints 

true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
tNe 
true 
twe 
tNe 
true 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
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Label Needed Base Flow Available Pressure Calculated 
Fireflow (gpm) Fire (psi) Residual 

(gpm) Flow Pressure 
(gpm) (psi) 

J-330 
J-340 
J-345 
J-350 
J-355 
J-360 
J-365 
5-370 
J-375 
J-380 
J-385 
J-390 
J-395 
J-400 
5-405 
5-41 0 
J-415 
J-420 
5425 
5-430 
5-440 
5-445 
5450 
5455 
5460 
5-465 
5-470 
5-475 
5-480 
5-490 
5-495 
5-500. 
5-505 
5-51 0 
5-51 5 
5-520 
5-525 
5-545 
5-550 
5-560 
5-565 
5570 
5-575 
5-580 
5-585 
5-590 
5-595 
5-600 
5-605 
J-610 

Calculated Minimum 
Minimum Zone 

Zone Junction 
Pressure 

(Psi) 

- 
Zone 

- 
9 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
1 
1 
1 
1 
1 
88 
1 
1 
38 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 

1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

0.00 
13.49 
41.61 
22.63 
22.63 
22.63 
22.63 
22.63 
34.23 
20.79 
15.72 
15.72 
48.33 
0.00 

24.91 
11 32  
11.82 
11.82 
48.33 
0.00 

20.79 
20.79 
0.00 

71 -57 
35.88 
17.1 1 
20.79 
35.88 
34.23 
3201 
32.01 
32.01 
18.77 
18-77 
3201 
18.'?7 
52.80 
14.63 
1 1.62 
34.28 
17.26 
17.26 
28.88 
19.65 
19.65 
11.62 
19.65 
31.32 
31.32 
16.08 

3,000.00 
3,000.00 
3.000.00 
3,000.00 

3,000.00 
3,000.00 
3,000.00 
3.000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 

0.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 

N/A 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
1,701.05 
3.000.00 
3,000.00 
2,708.50 
3,000.00 
3.000.00 
3,000.00 
2.854.80 
2,787.73 
3.000.00 
2.737.52 
3,000.00 
3,000.00 
2,887.94 
2.754.82 
3,000.00 
3.000.00 
3,000.00 

2.a74.76 

I 3.000.00 

43.35 
142.18 
129.35 
128.21 
129.68 

1 128.83 
128.79 
127.05 
126.99 
11 8.27 
123.37 
124.30 
120.75 

0.82 
116.83 
1 17.80 
117.18 
120.57 
119.34 
160.40 
111.30 
112.33 
10.27 

120.67 
131 .00 
134.15 
1 14.37 
126.94 
128.35 
144.47 
144.46 
62.14 
122.22 
128.61 
122.59 
125.35 
1 18.59 
100.03 
106.67 
108.15 
107.09 
105.27 
100.54 
105.86 
105.97 
108.22 
101.40 
98.17 
98.29 I 90.871 

40.14 
126.83 

~ 63.79 
~ 20.88 

20.00 
47.38 
65.46 
71.16 
97.40 
72.99 
89.88 

100.84 
93.92 
0.82 

91.10 
52.28 
90.22 

100-55 
104.85 
160.40 
95.85 
96.96 

N/A 
106.60 
115.21 
117.85 
74.81 

111.86 
98.83 

1 12.21 
64.99 
20.00 
81.55 
85.82 
20.00 
80.83 

103.20 
38.96 
20.00 
20.00 
28.76 
20.00 
30.42 
34.60 
20.00 
20.00 
29.92 
30.72 
69.29 
77.42 

' 5-21 35 
5-21 35 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2135 

62.&E 
4.7E 
4.7E 
4.7E 
4.7E 
4.7E 
4.7E 
4.76 
4.76 
4.7E 
4.76 
4.76 
4.76 
0.9c 
4.76 
4.76 
4.76 
4.76 
4.76 

160.40 
4.76 
4.76 
NIP 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.7E 
4.7E 
4.7E 
4.7E 
4.7E 
4.7E 
4.7f 
4.7f 
4.7f 
4.7f 
4.7f 
4.7! 
4.7: 
4.7! 

I I 1 I I I 

Satisfies 
Fire Flow 
onstraints 

true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
hlre 
true 
true 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
hue 
true 
hue 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
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Label 

J-615 
J-620 
J-625 
J-630 
J-635 
J-640 
5-645 
J-650 
5-655 
J-660 
5 6 6 5  
5-670 
5-675 
5-680 
5-685 
5-690 
5-695 
5-700 
5-705 
5-71 0 
5-715 
5-720 
1-735 
5-740 
5-745 
5-750 
5-755 
5-760 
J-775 
5-780 
5-790 
5-795 
5 - 8 0 0  
1-81 0 
J-815 
5-820 
5-825 
5-830 
5-835 
5-840 
5-845 
5-850 
5-855 
5-865 
5-870 
5-885 
J-890 
5-900 
J-905 
J-910 

Needed Base Flow Available Pressure Calculated 
Fireflow (gpm) Fire (psi) Residual 

(gpm) now Pressure 
(gpm) (psi) 

- 
Zone 

- 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Calculated Minimun 
Minimum Zone 

Zone Junction 
Pressure 

(Psi) 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

79.15 
40.1 1 
20.00 
59.00 
81.80 
63.06 
75.t9 
53.39 
84.26 
48.17 
43.01 
87-09 
61.44 
78.20 
77.08 
91.20 
85.46 
33.31 
80.74 
80.51 
77.70 
43.75 
86.31 
80.74 
76.68 

127.89 
78.73 
47.88 
53.70 
53.82 
78.40 
75.91 
35.27 
23.53 
72.95 
35.44 
31.41 
67.84 
20.00 
20.00 
46.28 
60.17 
56.24 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

4.75 
4.75 
4.76 
4.75 
4.75 
4.75 
4.75 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.76 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.76 
4.76 
4.75 
4.75 
4.75 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 

~ 

J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-21 35 

33.351 3,000.001 93.671 1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
f ,500.00 
1,500.00 
1,500.00 

1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 

i,5ao.oo 

17.26 
17.26 
16.08 
33.35 
16.08 
16.08 
16.08 
16.08 
27.91 
27.91 
24.12 
11.82 
11.82 
11.82 
13.09 
33.35 
17.26 
41 .00 
41 .OO 
16.08 
16.08 
50.50 
13.09 
52.36 
0.00 

13.09 
37.41 
37.41 
37.41 
50.50 
13.09 
13.09 
13.09 
29.17 
16.08 
16.08 
39.37 
23.29 
23.29 
31.32 
31.32 
31.32 
8.04 
8.04 
8.04 
8.04 
8.04 
8.04 

23.29 

3,000.00 
2,570.98 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,00000 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.m.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
2.388.79 
1.993.93 

~ 37000-00 3,000.00 

3,000.00 
2,479.61 
2,547.41 
2.753.54 
2.508.54 
2,746.95 
2,387.24 
2,034.85 

95.65 
97.57 
94.59 
96.99 
95.50 
89.72 
99.33 

100.55 
102.90 
103.33 
104.69 
104.69 
105.53 
105.22 
105.53 
102.14 
101.40 
91.42 
91.49 
91.64 
83.51 

100.62 
95.12 
90.41 

144.64 
92.73 
99.76 
93.85 
92.48 
90.49 
89.23 
86.50 
84.56 
83.27 
88.02 
83.26 
81.83 
83.87 
89.52 
95.84 
94.77 
94.51 

101.85 
99.68 
97.93 
96.14 
98.36 

101 .a3 
97.37 

I I I I I I 

Satisfies 
Fire flov. 
Dnstraint: 

tNe 
true 
tNe 
true 
true 
true 
hue 
true 
true 
true 
true 
twe 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
tNe 
true 
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Label Needed 
FireFlow 

(gPm) 

J-915 
J-920 
J-925 
5-930 
5-935 
J-940 
J-945 
5-950 
5-955 
J-960 
5-965 
1-970 
1-975 
1-980 
I-990 
I-995 
I-1 01 0 
I-1030 
J-1 045 
J-1050 
J-1055 
1-1060 
1-1 070 
I-1075 
1-1080 
1-1 085 
I-1 090 
1-1 095 
1-1 loo 
t-1 l o 5  
1-1115 
1-112% 
1-1 125 
I-1130 
I-I 135 
1-1140 
1-1 150 
I-1 160 
1-1165 
1-1 170 
1-1 175 
J-1180 
1-1 185 
J-1190 
I-1 1 95 
I-1 200. 
I-1 205 
1-1210 
J-1215 
J-1220 

Base Flow Available Pressure Calculated Calculated Minirnun 
(gpm) Fire (psi) Residual Minimum Zone 

Flow Pressure Zone Junction 
(gpm) (psi) Pressure 

(PSI) 

Z W  

23.29 
23.29 
8.04 

23.29 
23.29 
23.29 
23.29 
23.29 
23.29 
16.08 
16.08 
39.48 
29.17 
23.40 
13.09 
49.01 
11.37 
11.37 
11.37 
11.37 
34.34 
11.37 
1 1.37 
11.37 
35.92 
35.92 
35.92 
35.92 
35.92 
46.23 
10.31 
92.46 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 

1,799.79 
1,831.33 
2,385.59 
2,886.20 
3,000.00 
2,683.87 
2.720.86 
3.000.00 
3.000.00 
3,000.00 
1,997.04 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
2,786.13 
3,000.00 
3,000.00 
3.000.00 
2,932.43 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

20.00 
20.00 
20.00 
20.00 
29.28 
20.00 
20.00 
60.84 
50.07 
52.86 
20.00 
63.13 
70.88 
63.86 
69.39 
59.82 
54.84 
60.34 
20.00 
34.82 
55.21 
40.76 
20.00 
61.08 
55.4s 
52.77 
52.32 
51.76 
46.26 
47.25 
55.65 
41.28 
38.31 
54.81 
20.00 
49.68 
20.00 
55.65 
20.00 
20.00 

NiA 
31.57 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
45.47 

4.76 
4.76 
4.76 
4.76 
4.75 
4.76 
4.76 
4.75 
4.75 
4.75 
4.76 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.74 
4.74 
4.73 
4.74 
4.75 
4.74 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 

15.86 
4.76 
4.75 

t8.04 
4.77 
N/A 
4.75 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.75 

1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500~00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 

J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-2135 
J-2135 
J-2135 
5-2135 
5-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
5-2135 
5-2135 
5-2135 
5-2135 
5-2135 
J-2135 
J-2135 
5-2135 
J-2135 
$2135 
M 1 6  
5-2135 
5-2135 
J-3t 
5-2135 

,N/A 
J-2135 
5-2135 
5-2135 
J-2135 
5-2135 
5-2135 
5-2135 
J-2135 
J-2135 

100.41 
94.04 

104.87 
87.25 
84.21 
79.02 
70.29 
75.06 
67.52 
66.81 
76.05 
73.00 
81.09 
74.14 
79.78 
79.38 
80.45 
69.66 
37.1 1 
38.74 
63.19 
80.22 
64.04 
74.38 
69.25 
66.31 
65.09 
63.51 
57.69 
57.62 
65.80 
52.08 
69.50 
69.84 
65.18 

160.05 
62.24 
65.80 

121.47 
52.08 
44.71 
43.33 
53.52 
53.98 
58.66 
57.29 
62.01 
59.90 
56.87 

- 
Satisfies 
=ire flow 
mstraints 

true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
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. .  , 
! 

Needed Base Flow Available Pressure 
Fire Flow (gpm) Fire (psi) 

(gw0 Flow 
(gpm) 

, 

Calculated Calculated Minimuw 
Residual Minimum Zone 
Pressure Zone Junction 

(psi)  
(psi) Pressure 

I 

62.91 
51.16 
52.68 
42.78 
48.18 
57.36 
26.76 
39.24 
35.66 
96.45 
44.31 
0.90 

30.92 
53.12 
81.38 
67.66 
67.72 
65.62 
64.13 
68.43 
77.59 
63.41 
77.59 
64.82 
53.56 
55.21 

11 7.61 
61.76 
42.09 

164.63 
67.84 
54.49 
66.19 
68.03 
67.95 
61.77 
56.1 1 
59.53 
74.69 
64.80 
63.06 
61.76 
61.76 
72.60 
71.40 
73.46 
35.96 
72.46 
69.95 

11 7.61 

J-1225 
J-1230 
J-1235 
J-1250 
J-1255 
J-1260 
5-1265 
J-1270 
J-1275 
J-1280 
J-1285 
J-1290 
J-1305 
J-1310 
J-1320 
J-1325 
J-1330 
J-1335 
J-1340 
J-1345 
J-1350 
J-1355 
J-1360 
J-1375 
5-1380 
J-1385 
J-1390 
J-1395 
J-1400 
J-1405 
J-1410 
J-1415 
J-1420 
J-1425 
J-1430 
J-1435 
J-1440 
J-1445 
J-1450 
J-1455 
J-1460 
J-1465 
J-1470 
J-1475 
J-1480 
J-1485 
J-1490 
J-1495 
J-1500 
J-1510 

20.00 
29.21 
28.91 
20.00 
20.00 
31.26 
20.00 
21.73 
20.00 
85.86 
38.13 
0.90 

20.00 
52.62 
62.06 
39.87 
52.40 
49.47 
48.24 
51.58 
64.91 
38.61 
64.96 
41 -20 
25.06 
37.61 
96.16 
43.72 

NIA 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
40.70 
32.30 
20.00 
20.00 
44.23 
43.59 
43.43 
20.00 
52.84 
20.00 
53.55 
20.00 
20.00 
50.91 
96.1 8 

1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
6 

6 
1 
1 
2 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
33 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
23 
1 
1 
33 

4.76 
4.75 
4.75 
4.75 
3.57 
4.75 
4.77 
4.74 
4.75 

-2.54 
-2.54 
0.82 
4.77 
4.77 

12.14 
4.76 
4.76 
4.75 
4.75 

17.24 
15.68 
11.02 
15.67 
11.13 
10.65 
8.15 

96.1 9 
6.91 
N/A 

-0.20 
6.86 

13.05 
11.90 
4.07 
8.51 
6.95 
6.95 
8.69 
9.84 
6.95 
6.93 
6.91 
8.23 
6.95 

10.66 
6.96 

20.00 
4.77 
4.76 

96.1 9 
I 

J-2135 
J-2135 
J-2135 
5-2135 
J-1265 
J-2135 
J-2135 
5-2135 
J-2135 
J-1290 
J-1290 
J-400 
J-2135 
J-2135 
J-2736 
5-2135 
J-2135 
J-2135 
J-2135 
J-2736 
5-2736 
J-2736 
J-2736 
5-2736 
J-2736 
J-2736 
J-1510 
J-2736 
N/A 
J-1400 
J-1415 
J-2736 
J-2736 
J-1400 
5-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
J-2736 
5-2736 
J-1520 
J-2135 
J-2135 
J-1390 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 

33.59 
36.73 
36.73 
22.96 
22.96 
22.96 
34.34 
11.37 
1 1.37 
11.37 
11.37 
1 1.37 
13.77 
0.00 
9.07 
9.50 
9.50 

13.77 
37.07 
9.07 
9.07 
9.07 
9.07 
9.07 

63.11 
54.04 
0.00 

22.17 
54.04 
54.04 
54.04 
0.00 

54.04 

54.04 
54.04 
54.04 
54.04 
54.04 
22.17 
22.17 
23.05 
16.80 
16.80 
16.80 
16.80 

0.00 
17.19 
17.19 
0.00 

54.04 

2.609.62 
3,000.00 
3.000.00 
2,471.19 
2.772.77 
3.000.00 

972.29 
3,000.00 
2.207.89 
2,310.06 
2,274.90 

0.00 
1,130.13 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3.000.00 
3.000.00 
3,000.00 

N/A 
2,675.81 
2,327.64 
1,677.25 
1,988.89 
2.774.41 
2,783.20 
3.000.00 
3.000.00 
2,659.79 
2.408.29 
3,000.00 
3,000.00 
3,000.00 
2,744.02 
3,000.00 
2,889.59 
3,000.00 
2,567.87 
2.276.09 
3,000.00 
3,000.00 

I I 

Satisfies 
Fire Flow 
onstraints' 

true 
true 
true 
true 
true 
true 
false 
true 
true 
true 
true 
false 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
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Label Zone Needed Base Flow Available Pressure Calculated 
FireFtow (gpm) Fire (psi) Residual 

(gpm) Flow Pressure 
(gpm) (psi) 

J-1515 
J-1520 
J-1545 
J-1550 
J-1555 
J-1560 
J-1565 
J-1570 
J-1580 
J-1585 
J-1590 
J-1595 
J-1600 
J-1605 
J-1620 
J-1625 
5-1630 
J-1635 
J-1640 . 
J-1645 
J-1650 
J-1670 
J-1675 
J-1680 
J-1730 
J-1735 
J-1740 
J-1745 
J-1750 
5-1755 
J-1760 
J-1765 
J-I770 
J-1775 
J-1780 
J-1785 
J-1790 
J-1795 
J-1800 
J-1805 
J-1810 
J-1815 
J-1820 
J-1825 
J-1830 
J-1835 
J-1840 
J-1845 
J-1850 
J-1855 

Calculated Minimurr 
Minimum Zone 

Zone Junction 
Pressure 

(Psi) 

20.00 
20.00 
40.99 
45.16 
20.00 
26.68 
20.00 
48.02 
42.92 
20.00 
20.00 

N/A 
31.14 
31.65 

NIA 
67.74 
48.15 
47.89 
20.00 
6.59 

20.00 
65.83 
65.36 
65.56 
32.91 
45.54 
40.63 
40.52 
94.43 
20.00 
20.00 
20.00 
26.78 
50.1 5 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
50.65 
20.00 
33.03 
20.00 
20.00 
20.00 
20.00 
22.36 

1 
23 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
4 
4 
4 
4 
4 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 

4.76 
20.04 
4.76 
4.76 
4.76 
4.76 
4.76 . 

4.76 
4.76 
4.76 
4.76 
N/A 

4.75 
4.75 
N/A 
5.69 
5.37 
5.36 
5.35 

93.51 
6.00 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.33 
4.76 
4.76 
4.76 
4.76 
4.76 

1 1.59 
10.67 
11.55 
10.24 
11.29 
11.45 
7.96 

11.15 
2.79 
4.25 
-2.54 
6.29 
4.99 
2.66 
0.33 
-2.54 

J-2135 
5-1490 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-2135 
5-2135 
N/A 
5-2135 
5-2135 
NIA 
5-1645 
J-1645 
J-1645 
5-1645 
5-1640 
J-1645 
5-2135 
5-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-2135 
5-2610 
5-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-2736 
J-2736 
J-2736 
5-2736 
5-2736 
J-2736 
5-2736 
5-2736 
5-2610 
J-2610 
J-2610 
J-2600 
J-2610 
5-2610 
J-2610 
5-261 0 

9.501 2.248.08 I 67.701 1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1 ,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 

1.500.00 

0.00 
9.50 

33.99 
39.17 
39.17 
16.85 
16.85 
10.31 
27.16 
19.81 
0.00 

19.81 
33.61 
0.00 

10.31 
10.31 
10.31 
10.31 
10.31 
10.31 
2232 
22.32 
4.97 

21.24 
16.27 
66.32 
83.51 
0.00 

22.32 
22.32 
22.32 
22.32 
22.32 
38.86 
17.19 
17.19 
17.19 
17.19 
17.1 9 
17.19 
17.19 
17.19 
29.70 
12.51 
12.51 
21.67 
21.67 
21.67 
21.67 

2.560.40 
3,000.00 
3,000.00 
2,960.27 
3,000.00 
2,696.04 
3,000.00 
3,000.00 
2,315.46 
1.71 7.53 

NIA 
3,000.00 
3,000.00 

N/A 
3,000.00 
3.000.00 
3.000.00 
2,875.03 

0.00 
2.61 4.56 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
1,702.06 
2,628.20 
2,569.89 
3,000.00 
3,000.00 
1,949.89 
2,080.72 
1,824.92 
2.093.08 
1,866.76 
1,780.52 
2,521.36 
1,841.49 
3,000.00 
2.289.18 
2,450.32 
1,356.90 
1,554.29 
1,792.42 
1,868.04 
1,661.50 

35.96 
71.70 
64.34 
76.88 
79.36 
67.15 
65.01 
59.43 
59.22 
46.27 
44.95 
43.79 
43.65 
44.95 

153.94 
130.16 
130.13 
93.51 
6.59 

109.61 
83.92 
83.62 
83.97 
52.23 
65.00 
60.18 
60.07 

115.84 
61.38 
73.01 
78.2t 
77.56 
83.26 
85.36 
74.58 
75.56 
67.81 
58.08 
51.24 
61.94 
56.98 

102.11 
82.60 
87.80 
59.08 
91.1 1 

101.71 
11 2.54 
89.05 

I I I I 

Satisfies 
Fire Flow 
onstraints 

true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
false 
true 
true 
true 
tme 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 

true 
true 
true 
true 
false 
true 
true 
true 
true 

true 
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Label Needed 
FireFlow 

(gpm) 

J-1860 
J-1865 
J-1870 
J-1875 
J-1880 
J-1885 
J-1890 
J-1895 
J-1900 
J-1905 
J-1910 
J-1915 
J-1920 
J-1925 
J-1930 
J-1935 
J-1940 
J-1945 
J-1950 
J-1955 
J-1960 
J-1965 
J-1970 
J-t975 
J-1980 

8 

J-1985 
J-f990 
J-1995 
5-2000 
5-2005 
5-201 0 
5-201 5 
5-2020 
5-2025 
J-2030 
5-2035 
5-2040 
5-2045 
5-2050 
5-2055 
5-2060 
5-2070 
5-2085 
5-2090 
J-2100 
J-2110 
J-2130 
J-2135 
J-2140 
5-2145 

Base flow Available Pressure Calculated Calculated Minimum 
(gpm) Fire (psi) Residual Minimum Zone 

Flow Pressure Zone Junction 
(gpm) (psi) Pressure 

(Psi) 

Zone 

43.99 
43.99 
43.99 
43.99 
21 67 
21.67 
16.27 
16.27 
16.27 
12.51 
12.51 
12.51 
12.51 
12.51 
12-51 
12.51 
12-51 
10.54 
10.54 
10.54 
10.54 
10.54 
10.54 
10.54 
10.54 
10.54 
32.71 
10.54 
89.14 
35.10 
35.10 
22.17 
22.17 
22.17 
22.17 
22.17 
16.80 
16.80 
16.80 
33.99 
17.11 
35.88 
18.77 
0.00 

10.31 
0.00 
0.00 

1 1.37 
10.31 

3 
3 
1 
1 
3 
3 
1 
1 
1 
3 
3 
3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
7 
3 
3 
3 
3 
2 
3 
3 
3 
3 
2 
3 
3 
2 
1 
2 
2 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 

~ 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report ' 

141.66 
141.21 
47.23 
58.88 

129.58 
129.67 
41.25 
61.65 
83.36 
69.88 
91.89 
21.49 
73.69 
32.47 
39.96 
59.66 

109.25 
70.58 
61.51 
62.43 
79.91 
69.10 
9.41 

30.30 
11 6.66 
101.78 
79.77 
36.42 
46.52 

117.80 
110.87~ 
97.02 

t10.03 
130.83 
129.97 
1 18.70 
65.95 
89.79 
63.74 
61 .El 

141.98 
127.07 
125.1 8 
159.87 
43.09 

158.18 
1 18.74 

4.77 
69.04 

4.08 
4.26 
4.76 
4.76 
3.79 
1.25 
4.76 
4.76 
4.76 

-2.54 
-2.54 
6.29 

164.74 
2.48 
5.46 
5.02 
1.28 
6.29 
6.29 
0.29 
6.29 
3.58 
6.29 

32.49 
5.23 
3.50 
4.19 
6.29 

12.83 
-2.54 
-2.54 
-2.54 
-2.54 
15.67 
6.29 
6.29 
8.24 
4.77 
7.96 
6.42 
4.76 
4.76 
4.76 
4.77 
4.75 
4.77 
5.43 

26.24 
4.75 
4.75 

1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

J-2610 
J-2610 
J-2135 
5-2135 
J-26t0 
J-2610 
J-2135 
J-2135 
5-2135 
J-2610 
J-2610 
J-2600 
J-2615 
J-2610 
J-2610 
J-2610 
J-2610 
J-2600 
J-2600 
J-1995 
5-2600 
J-1995 
J-2600 
J-50 
J-2610 
J-1995 
J-1995 
J-2600 
J-2736 
J-55 
M17F 
M17F 
FH17F 
J-2736 
J-2600 
J-2600 
5-2736 
J-2135 
J-2736 
J-2730 
J-2135 
5-2135 
5-2135 
5-2135 
5-2135 
J-2135 
5-1995 
P V C C b  
5-2135 
J-2135 

1,613.1 8 
1,616.41 
2.1 56.25 
3,000.00 
1.708.01 
2,040.89 
1,885.25 
2,448.12 
3.000.00 
1,397.09 
2.257.69 

130.37 
2.1 82.53 
1.771 .00 
1,743.1 6 
2.623.26 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 

0.00 
232.54 

3,000.00 
3.000.00 
2.903.23 
1,756.16 
1,683.47 
2,724.79 
2,745.30 
2,885.74 
2,950.38 
2,253.48 
2.775.74 
2,136.93 
2,689.82 
2,130.25 
2,645.87 
2,741.64 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 

0.00 
3,000.00 

20.00 
20.00 
20.00 
38.87 
20.00 
20.00 
20.00 
20.00 
24.15 
40.83 
58.27 
20.00 
20.00 
20.00 
20.00 
20.00 
69.47 
32.03 
26.53 
26.13 
41.90 
34.34 
9.41 

20.00 
89.99 
42.21 
20.00 
20.00 
20.00 
45.36 
39.52 
25.67 
38.68 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

125.02 
111.78 
110.35 
148.90 
31.59 

141.54 
70.71 
4.77 

56.58 
10.31 I 3.000.001 70.41 I 57.671 

I .  I I 1 I 

Satisfies 
Fire Flow 
onstraints 

true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
false 
true 
true 
true 
trwe 
true 
true 
true 
true 
true 
true 
false 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
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03/19/04 1aO9:45 AM 0 Haestad Methods, Inc. 37 Bmchiie Road Waterbuly. CT 06708 USA +1-203-755-1666 Page lOof 14 

Arizona-American Water Company 
Project Engineer: System Engineering 

WaterCAD v6.5 [6.51201 



Lab& Needed Base Row Available Pressure Calculated Calculated 
Fire Flow (gpm) Fire (psi) Residual Minimum 

~ a m I  Flow Pressure Zone 

J-2150 
J-2155 
5-21 56 
J-2160 
J-2165 
J-2170 
J-2180 
5-21 81. 
J-2105 
J-2190 
5-21 95 
J-2200 
J-2201 
J-2202 
J-2205 
5-2210 
5-2220 
J-2225 
J-2226 
5-2235 
J-2240 
5-2245 
J-2250 
J-2255 
J-2260 
J-2270 
J-2275 
J-2280 
J-2285 
5-2290 
J-2295 
J-2300 
J-2310 
J-2315 
5-2320 
5-2325 
J-2330 
J-2335 
5-2340 
5-2355 
5-2375 
J-2380 
5-2385 
5-2405 
J-2410 
5-2415 
J-2420 
J-2425 
J-2430 
J-2435 

Minimum 
Zone 

Junction 

- 
Zone 

1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1.500.00 
1 ,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
t.500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 

1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
22 
22 
22 
22 
1 
3 
t 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
3 
3 
e 
1 
1 
1 
1 
1 
1 
1 

9.07 
9.07 

18.13 
0.00 
9.07 

16.08 
0.00 
0.00 

32.01 
0.00 
0.00 
9.07 
0.00 
0.00 
9.07 
0.00 
0.00 
9.07 
0.00 

32.01 
13.49 
13.49 
14.63 
31.32 
31.32 
22.32 
16.80 
16.80 
16.80 
0.00 

35.92 
0.00 

16.08 
13.09 
06.41 
35.92 
86.41 
10.54 
12.51 
4.97 

35.10 
35.10 
16.80 
1 1.37 
11.37 
50.78 
20.34 
23.29 
23.29 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

3,000.00 
3.000.00 
3,000.00 
3,000.00 
2.571.53 
3.000.00 
3,000.00 
3,000.00~ 
3,000.00 
3,000.00 
3.000.00 

NtA 
NtA 
NtA 
NtA 

3.000.00 
2,747.77 
3.000.00 
3.000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3.000.00 
2.401.98 
1.855.96 
2.908.81 
2.71 1.79 
3,000.00 
3.000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
2,701.17 
3,000.00 
2,702.54 
2,384.12 
2.672.06 
1,574.71 
3.000.00 
3,000.00 
2,314.82 
3,Mx).00 
3,000.00 

~ 

I"' ' I 
49.74 
88.42 
50.02 

105.11 
47.57 
91.73 
62.16 

160.50 
144.43 
159.05 
159.05 

7.51 
7.50 
6.03 
6.03 

63.06 
129.97 
47.57 
47.57 

144.42 
124.25 
137.28 
114.29 
90.37 
90.39 
78.34 
50.70 
64-61 
63.74 

119.04 
79.03 

138.49 
95.10 
82.69 
80.22 
80.03 
80.59 
44.51 
37.03 
83.30 
96.99 
79.65 
70.25 
78.57 
79.00 

120.81 
58.89 
67.92 
67.96 

32.87 
74.48 
33.08 
87.00 
20.00 
77.46 
38.90 

149.47 
103.11 
136.68 
133.40 

N/A 
NIA 
NIA 
NtA 

28.39 
20.00 
25.31 
30.32 
63.24 

101.51 
1 1 2.1 9 
57.27 
49.40 
49.59 
20.00 
20.00 
20.00 
20.00 
85.74 
59.16 

112.72 
57.72 
36.74 
70.74 
69.78 
69.99 
25.09 
20.00 
64.17 
23.95 
20.00 
20.00 
20.00 
65.29 
89.49 
20.00 
53.87 
53.92 

1,500.00 23.29 3.000.00 67.98 53.94 I 

4.76 
13.14 
4.76 
4.77 
4.76 
4.75 
4.77 
4.77 
4.76 
4.77 
4.77 
NtA 
WA 
NtA 
NtA 
4.77 
6.29 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.75 
4.75 
4.76 

11.62 
6.10 
7.36 
4.76 
4.75 
4.76 
4.75 
4.75 
4.75 
4.75 
4.75 
5.22 
6.30 
4.76 
-2.54 
6.29 
8.08 
4.76 
4.75 
4.76 
4.76 
4.75 
4.75 
4.75 

J-2t35 
J-2736 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
WA 
NtA 
N/A 
NtA 
J-2135 
J-2600 
J-2135 
J-2135 
5-2135 
5-2135 
J-2t35 
J-2135 
J-2135 
5-2135 
5-2135 
J-2736 
J-2736 
J-2736 
J-2135 
5-2135 
5-2135 
5-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2736 
5-2736 
J-2135 
FH17F 
J-2600 
J-2736 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 

Satisfies 
Fire Flow 
instraints 

true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
false 
false 
false 
true 
tNe 
true 
true 
true 
true 
true 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
tNe 
true 
tNe 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 

Project Engineer: System Engineering 
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1 
i 

0 
7 

0 

I 

1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500 00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1 ,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
t.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 

Label 

32.01 
18.77 
17.1 1 
22.63 
22.63 
14.63 
13.49 
5.92 
5.92 

22.63 
22.63 
23.29 
23.29 
16.08 

23.29 
38.59 
22.32 
22.32 
22.32 
22.32 
43.12 
14.63 
22.96 
36.05 
12.51 
0.00 
0.00 

12.51 
0.00 

12.51 
12.51 
12.51 
12.51 
56.31 
21.24 
10.31 
10.31 
10.31 
0.00 
0.00 

20.34 
16.08 
11.62 
13.77 
13.77 
19.82 
23.30 
23.30 
20.34 
20.34 

J-2440 
J-2445 
J-2450 
J-2455 
J-2460 
J-2465 
5-2470 
J-2475 
J-2480 
J-2490 
5-2495 
5-2500 
5-2505 
5-251 0 
5-251 5 
5-2525 
J-2530 
J-2535 
J-2540 
1-2545 
1-2550 
1-2555 
1-2580 
1-2585 
1-2590 
1-2591 
1-2592 
1-2595 
1-2596 
1-2600 
1-2605 
1-261 0 
1-2615 
1-2620 
1-2630 
1-2635 
1-2640 
1-2645 
1-2646 
1-2647 
1-2650 
1-2665 
1-2670 
1-2675 
1-2680 
1-2685 
1-2690 
J-2695 
J-2700 
J-2705 

2,027.57 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
2,895.26 
2,782.33 
2.1 19.26 
2,282.1 4 
1,898.07 
1,920.23 
3,000.00 
2.949.1 0 
2,973.63 
3,000.00 
2.964.66 
2.112.85 
3,000.00 
2,480.1 6 
2,287.35 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 

0.00 
1,683.47 

0.00 
3,000.00 
3,000.00 
3,000.00 
2,402.34 
3.000.00 
2,614.38 
2,606.51 
2,606.32 
2.573.91 
2,866.06 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
1,942.93 
1,787.57 

N/A 
2,027.53 

- 
Zone 

20.00 
81.45 
38.71 
95.94 
82.40 

102.43 
120 09 
26.67 
69 04 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
41.61 
20.00 
20.00 
32.53 
20.00 
20.00 
57.60 
20.00 
20.00 
92.83 
94.24 
94.29 
64.52 
81.57 
6.29 

20.00 
14.60 

164.74 
39.37 
64.12 
20.00 
56.91 
20.00 
20.00 
20.00 
20.00 
20.00 
22.1 1 
29.03 
28.36 
22.50 
20.00 
20.00 

N/A 
20.00 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
? 
1 
1 
3 
3 
3 
3 
3 
3 
3 
3 
5 
1 
1 
1 
4 
4 
55 
55 
s 
1 
1 

f 
1 
1 
1 
1 
5 
1 

4.77 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.75 
4.76 
4.67 
4.32 
4.32 
4.67 
4.05 
9.41 
4.34 
6.29 

73.69 
4.76 
4.76 
4.76 
5.91 
6.00 

20.36 
20.54 
21.72 
4.76 
4.76 
4.75 
4.75 
4.75 
4.76 
4.76 
N/A 
4.76 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
5-2135 
5-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2610 
J-2610 
J-2610 
J-2610 
J-2610 
J-1970 
J-2610 
J-2600 
5-1920 
J-2135 
J-2135 
J-2135 
J-1645 
J-1645 
J-2647 
J-2646 
FH16F 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
J-2135 
N/A 
J-2135 

122.57 
124.8E 
132.1E 
128.3E 
1 2 8 3  
130.94 
144.M 
1 13.94 
11 5.3c 
128.59 
128.78 
85.61 
61.61 
74.36 

102.57 
61.1 5 
64.61 
60.28 
60.27 
58.09 
57.73 

118.81 
54.70 
50.36 

116.19 
1 15.73 
1 15.76 
116.19 
107.09 

6.29 
32.94 
14.60 

164.74 
58.74 
83.26 
68.28 

157.69 
109.66 
109.57 
109.48 
107.84 
83.51 

104.22 
56.57 
59.16 
62.1 E 
57.7E 
56.86 
53.0i 
52.01 

I I 

Satisfies 
Fire Flow 
mstraints 

true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 

true 
true 
true 
false 
true 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
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Label 

10.54 
1054 
10.54 
10.54 
17.19 
17.19 
0.00 

16.27 
16 27 
9.07 
9.07 

23.29 
12.51 
0.00 

12.51 
12.51 
23.05 
26.69 
9.50 
9.50 
9.50 

39.63 
60.25 
39.52 
18.13 
9.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

77.64 
41.99 
48.80 
23.51 
23.04 
16.03 
15.28 
34.87 
52.68 
52.68 
69.87 
69.87 
52.68 
52.68 
52.68 

J-2710 
J-2715 
J-2720 
5-2725 
5-2730 
J-2735 
J-2736 
5-2755 
5-2760 
5-2765 
J-2770 
J-2775 
1-2785 
1-2791 
J-2792 
1-2795 
1-2800 
1-2805 
1-281 0 
1-281 5 
1-2820 
1-2825 
1-2830 
1-2835 
1-2840 
1-2845 
1-2846 
1-2847 
1-2848 
1-2849 
1-2856 
1-2857 
1-2858 
1-2859 
1-2890 
1-5000 
1-5005 
1-501 0 
1-501 5 
1-5020 
1-5030 
1-5035 
1-5040 
1-5045 
1-5050 
1-5055 
1-5060 
1-5065 
1-5070 
J-5075 

3,000.00 
3,000.00 
3,000.00 
3,000.00 

995.73 
N/A 
N/A 

2,589.02 
2,879.79 
3.000.00 
3.000.00 
1.916.75 
2.306.40 
3.000.00 
2,735.60 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3.000.00 
3,000.00 

NIA 
3,000.00 
3.000.00 
3,000.00 
3.000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
2,744.57 
2.308.32 
3.000.00 
3,000.00 
2,228.12 
3,000.00 
2,701.72 
3,000.00 
3,000.00 
3,000.00 
3.000.00 
3,000.00 
2.279.85 
2.208.53 

Zone 

97.92 
109.92 
108.67 
94.96 
30.40 
29.73 
23.23 
75.96 
88.98 
86.05 
86.71 
96.07 
37.06 

11 7.49 
37.02 
44.51 
62.04 
59.92 
65.38 
60.27 
43.79 
44.20 
46.61 
59.19 
33.09 
89.05 
90.34 
90.49 
90.56 
90.58 
48.85 
48.87 
48.94 
49.09 
73.30 
67.96 
53.31 

163.44 
44.12 

163.52 
81.18 
79.83 
57.72 
71.70 
71.63 
70.80 
70.77 
70.73 
68.48 
71.51 

3 
3 
3 
3 
2 
2 
2 
1 
1 
2 
2 
1 
2 
3 
z 
2 
2 
1 
I 
I 
I 
I 
I 
I 
I 
? 
!2 
2 
22 
P 
12 
12 
12 
12 
I 
I 
I 
> 
I 
> 
I 
I 
I 
1 
1 
1 
1 
1 
1 
1 
~ 

6.14 
629 
6 04 
6.29 

15 40 
NIA 
N/A 
4.76 
4.76 

14.83 
14.14 
4.76 
8.84 
4.32~ 
6.32 
5.20 
6.62 
4.76 
4.76 
4.76 
4.75 
4.75~ 
4.75 
4.76 
N/A 

13.86 
6.03 
6.03 
6.03 
6.03 

31.26 
31.22 
31.45 
31.69 
4.74 
4.75 
4.76 

20.93 
4.75 

15.86 
4.76 
4.75 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
476 
4.76 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

J-1995 
5-2600 
J-2610 
J-2600 
5-2736 
N/A 
NIA 
J-2135 
J-2135 
J-2736 
5-2736 
J-2135 
J-2736 
J-2610 
J-2736 
J-2736 
5-2736 
5-2135 
5-2135 
5-2135 
5-2135 
5-2135 
5-2135 
5-2135 
N/A 
5-2736 
J-2202 
J-2202 
J-2202 
J-2202 
J-2857 
J-2856 
J-2856 
5-2856 
J-2135 
5-2135 
5-2135 
J-10 
J-2135 
FH16 
J-2135 
5-2135 
5-2135 
J-2135 
5-2135 
5-2135 
5-2135 
5-2135 
J-2135 
5-2135 

Needed Base Flow Available Pressure Calculated Calculated Minimun 
Fire Flow I (gpm) I Fire I (psi) I Residual 1 Minimum I Zone 

(gpm) Flow Pressure Zone Junctior 

1.5OO.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 

62.14 
73.76 
78.13 
53.48 
20.00 

N/A 
N/A 

20.00 
20.00 
72.74 
73.49 
20.00 
20.00 
94.45 
20.00 
25.84 
43.82 
45.24 
50.37 
45.19 
31.14 
31.79 
34.33 
39.70 

N/A 
75.92 
76.35 
76.37 
76.37 
76.30 
31.01 
31.23 
31.50 
31.82 
63.05 
57.89 
20.00 
20.00 
32.69 
49.67 
20.00 
65.65 
20.00 
39.67 
45.65 
51.93 
52.1 8 
39.66 
20.00 
20.00 

Satisfies 
Fire Flow 
onstraints 

true 
true 
true 
true 
false 
false 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
false 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
true 
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Label 

1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1.500.00 
1,500.00 
1.500.00 

5-5080 
J-5085 
5-5090 
5-5095 
5-5100 
5-5105 
5-5110 
J-5115 
J-5120 
1-51 25 
J-5130 
J-5135 
I-51 40 
J-5145 
1-5150 
1-5155 
1-51 60 
1-5165 
1-51 70 
1-51 75 
1-51 85 
1-51 90 
1-51 95 
1-6005 
1-601 0 
1-601 5 
1-6020 
1-6025 
1-6030 
1-6035 
1-6040 
1-6W 
1-6070 
1-6075 
1-6080 
1-6085 
1-6090 
WCC Lake (J-5180 
SRP W22.6 (J-2120 
Suction CC (J-2860) 
Suction CWH I (5-2i 
Suction SC (J-2826) 

56.67 
61.28 
61,28 
75.05 

197.69 
114.67 
72.24 
86.87 

105.92 
105.92 
98.62 
91.32 
91.32 

139.51 
397.98 
108.25 
34.17 
32.05 
9.21 

24.53 
65.74 
70.44 
56.67 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

337.53 
0.00 
9.07 
0.00 
0.00 

Zone 

NIA 
2.31 5.37 
2.768.74 
2,722.05 
3,000.00 
3,000.00 
2,977.57 
3,oM).00 
3.000.00 

1 3,000.00 
' 3,000.00 

2,549.1 9 
2.605.41 
2.887.44 
1.694.64 
2,655.40 
3,000.00 
2.214.20 
3.000.00 
3,000.00 
3,000.00 
1,668.09 
2,392.27 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 

I NIA 

22 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
1 
I 
2 
2 
2 
1 
z 
I 
I 
39 
39 
I1 
39 
39 
11 
I1 
39 
I1 
I1 
I1 
I1  
I1 
I 1  
1 
1 
12 
23 
14 - 

7.56 
86.32 
94.04 
94.00 
50.87 
74.43 

1 15.85 
118.65 
121.47 
120.82 
144.35 
107.50 
108.19 
124.64 
56.28 
46.38 
76.06 
82.31 
76.29 
64.28 
61.78 
37.42 
46.1 0 

5.02 
5.04 

160.07 
4.09 
5.05 

160.07 
160.09 

4.44 
-2.49 

15726 
157.27 
157.30 
157.30 
157.29 
26.24 

159.29 
49.74 
35.97 
42.02 

Scenario: MAX DAY-2017 W/FIRE FLOW 
Fire Flow Analysis 
Fire Flow Report 

NIA 
20.00 
20.00 
20.00 
24.35 
64.10 
20.00 
50.80 

106.18 
105.32 
58.1 9 
20.00 
20.00 
20.00 
20.00 
20.00 
54.91 
20.00 
54.69 
26.70 
49.58 
20.00 
20.00 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 

Needed Base Flow Available Pressure Calculated Calculated Minimum Satisfies 
Fire Flow I (gpm) I Fire I (psi) I Residual I Minimum I Zone i f i r e  Flow 

(oom) flow Pressure Zone Junction onstraints 

NIA 
4.76 
4.76 
4.76 
4.74 
4.74 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 
4.76 

19.02 
4.76 
4.76 
6.94 

11.76 
1 1.65 
7.70 
23.09 
4.76 
4.76 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
NIA 
WA 
NIA 
N/A 
N/A 
N/A 
N/A 

NIA false 

J-2135 true 
J-2135 true 
J-2135 true 
J-2135 true 
J-2135 true 
J-2135 true 
5-2135 true 

true 5-2135 
5-2135 true 
J-2135 true 
5-2135 true 
FH16 true 
J-2135 true 
5-2135 true 
5-2736 true 
5-2736 true 
J-2736 true 
J-2736 true 
5-2736 true 

true 
true 

N/A false 
N/A false 
NIA false 
N/A false 
N/A false 
N/A false 
NIA false 
N/A false 
N/A false 
N/A false 
NIA false 
N/A false 

false WA 
N/A false 
N/A false 
N/A false 
N/A false 
N/A false 
N/A false 

5-2135 tNe 

5-2135 
5-2135 

I I 1 1 I I I 

, 
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I PXONE: (480) 948-741 I 
FAX: (480) 951-3715 

TDD: (480) 483-1811 1 

August 10,2005 

Brim K, Biesemeya, P.B. 
Operations Manager, Arizona-American Water Company 
15626 North Del Webb Blvd. 
Sun City, AZ 85351 

Re: Water System Improvements 

* . .. . . .  a .  

. -  
. .  . . I . .  Dear Mr. Bieieme'yer: ' ' 

- _. 
. r l  .. . .- . a .  - i  . . c . '  ;..:.e a, . . .  *; . . 

Over the p a \  several years, -the Town, your compidly and our other fwo water.providefs 
completed &I intefesting, prbdactive' and highly successB1 plktdng process relating to 
fire flow capibilitie; needed t6 &ufe the sdety of Town residents, The T o m  has been 
pleased with the public dialogue relating to the need to make substantial water system 
improvements for fire protection. 

i 
I 

I 
Since completing the p l d g  process, the Town's three water providers have begun 
implementing a fire flow improvement program thou& their capital budgets. Arizona- 
American Wkter has been ekpecially pfoictive hi address@g these iqecZiate needs, by 
stepping foiw&d, pdor to a rate adjustment and cpmplethg the . .  J ~ c I ~ a b ~ i t " ~ ~ ~ ~ ~ o ~ ~ ~ ~  
Main Replacement k d  the Ta&-MoDonald Realignme& ' ' . 

As the origind request& of these water system improvemenis, the Town understands that 
there is likely to be a substantial impact to our constituents', (your customers') rates. 
Your success at the CorporatioB Commission d l  ultimately dictate whether the fire flow 
improvements are included in your capital budget, It is important to note that, without 
these impiotrements, the risk to Life and property would continue into the distant.fUture, 
VCi&fii$ &I idslcbef&ble 16ng&&iriiisk tb the Tow& The sooiier the impr6veamt . 
progrG d& gethiderway the b'ettter: To& reiidents' 
property is highly dependent on this program. 

h;s' I €&e stated in the past we have enjoyed Arizona-American's proactive efforts and 
cooperation, and we know this will continue into the fiture. If we can be of any 
assistance as Arizona-Ammican moves forward with the improvement program, please do 

i 
I 
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Brian R. Biesemeyer, P.E. 
August 10,2005 
Page 2 

not hesitate to call on us for support. Thank you again, and we look forward to your 
continued seyice to our community and its residents. 

Sincerely, 

Thomas M. Martinsen 
Town Manager 

. .  

. .  . -. .. . 
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"Roberi R. ivicCandiess" 
cRMcCandless@dswa. <Joe.Gross@arnwater.com>, "delberl norton" 
net> <cnorton@dlnorton.com> 

cc: "Dale Jensen" <daIe@jensenengineering.com 
01125/2005 AM Subject: Impact of depressed reservoirs on electrical design 

To: <TFriday@arnwater.com, <pkeenan@arnwater.corn>, 

Dale and I spoke about this. By adding another 16-20 feet of lift to the washwater supply and distribution 
pumps, we will need to increase the motor horspowers of all by 50 hp (rounded to nearest motor size) for 
a total of 350 hp. We're pretty well loaded on two 3000 amp services using 480V now, and may need to 
go to 41 60V service at least for the larger motor loads. The problem is, APS won't provide 41 60V primary 
power, so we would need to get 12.47kV power to the site. APS will provide transformers for 
12.47kV::480V, but not 12.47kV::4160V. We would have to provide and maintain our own transformers. 
If we use 4160V power, our electrical room will get larger in order to meet code requirements. The end 
result is that we could be into this for an additioflal $500,000 - worth of electrical components. 

' 4 . a  

I'm not sure A P S  had 12.47KV lines near our site. My recollection is that the service is 480V. Dale, would 
this be possible? 

On the operations and maintenance side, special certification will be required for working on the 4160V 
equipment. 

mailto:daIe@jensenengineering.com
mailto:TFriday@arnwater.com
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From: Robert R. McCandless <RMcCandless@dswa.net> 
Sent: @ To: 
cc: 

Subject: 

Thursday, January 27,2005 7:23 AM 
<pkeenan@amwater.com> 
delbert norton <cnorton@dlnorton. corn>; Dale Jensen <dale@ ensenengineering.com>; 
<Joe.Gross@amwater.com>; <TFriday@amwater.com> 
RE: Impact of depressed reservoirs on electrical design 

Right now I am proceeding with revised steel reservoir dimensions of a 
116 ft diameter and 20 A side wall height. I am using a very flat 
slope on the roof of 1V to 48H, consistent with the Anthem Water Campus 
reservoirs. With the Omega Vent, the overall stmcture height is just 
under 24 feet. With the floor of the reservoirs depressed 2 feet below 
the adjacent canal bank, the overall height will appear to be 22 feet. 

Lowering the max water level by 4 feet won't sustantially affect our 
pump hydraulics. 

-----Original Message----- 
From: pkeenan@amwater.com [mailto:pkeenan@amwater. com] 
Sent: Thursday, January 27,2005 7:04 AM 
To: Robert R. McCandless 
Cc: delbert norton; Dale Jensen; Joe.Gross@amwater.com; 
TEriday @amwater.com 
Subject: Re: Impact of depressed reservoirs on electrical design 

This certainly sounds like a major impact. Where do we stand on buried 
reservoirs versus the original steel design? 

Peter Keenan 
American Water 
213 Carriage Lane 
Delran, NJ 08075 
Tel: 856-824-2583 

Fax: 856-764-433 1 
Mob: 609-3 64-5937 

"Robert R 

McCandless" To: 

<RMcCandless@dswa <Joe.Gross@amwater.com>, 

.net> <cnorton@dlnorton.com> 

ariday@amwater.com>, <pkeenan@amwater.com>, 

"delbert norton" 

cc: "Dale Jensen" 
<dale@ ensenengineering.com> 

01/25/2005 01:36 Subiect: Impact of 
depressed reservoirs on electrical 

PM design 

mailto:pkeenan@amwater.com
mailto:pkeenan@amwater
mailto:amwater.com


Dale and I spoke about this. By adding another 16-20 feet of lift to 
the washwater supply and distribution pumps, we will need to increase 
the motor horspowers of all by 50 hp (rounded to nearest motor size) for 
a total of 350 hp. We're pretty well loaded on two 3000 amp services 
using 480V now, and may need to go to 416OV service at least for the 
larger motor loads. 
The problem is, APS won't provide 4160V primary power, so we would need 
to get 12.47kV power to the site. A P S  will provide transformers for 
12.47 kV::48OV, but not 12,47kV::4160V. We would have to provide and 
maintain our own transformers. If we use 4160V power, our electrical 
room will get larger in order to meet code requirements. The end result 
is that we could be into this for an additional $500,000 worth of 
electrical components. 

I'm not sure APS had 12.47KV lines near our site. My recollection is 
that the service is 480V. Dale, would this be possible? 

On the operations and maintenance side, special certification will be 
required for working on the 416OV equipment. 
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ON CUE WITH DEQ D ~ G  WATER 
Atiizona Department of Enviwnrneatul Quality, WQD 
By Jeff Stuck, Munugel; Drinking Water Section 

ruarJA@twP- 
I+-A-m(kroa 

MONITORING REQUIREMENTS FOR THE NEW ARSENIC STANDARD 
Mandtrtory Compliance Exemptions Skdurdized Mortirbring Framework 

AU community and non transient, community wafer syskm 
(including new systems) will be lepuired e~ meet h e  new 
compLiance and monitoring requirements for the revised arsenic 
standard by January 23,2006. 

The .standard k~wers the MCL fmm 50 puts-pbbillion 
(ppb) to 10 ppb, and morc than 300 of Arkma’s public water 
systems BIZ: challenged tr, comply. 

Syslems needing pidance should refcr to ADEQ‘s Arsenic 
m e r  Plan (AMP) for cost-effective tmment options and 
other technicd tlyuismce. This comprehensive guide ia lmted 
at w w w . ~ ~ . g o v l e n v i r a ~ a ~ / ~ w / a r s e n i c . h ~ .  

EXEMPTIONS 
’By Lnv, ADEQ will undertake enforcemenr action against 

public water systems in violation of the new BlSenic standard It 
rules for q?~cqmptions under A% Adminismtive 

CodeR18-4-111. 
.A water system must effectkely dcmomtrab that all 

” - whether a public vater system is unable to 
comply with the new stand& the Dcpanment will 
considcr whether, 

improwmcnts have been identified 
*The p e s s a r y  treatment te 

Ir in D. w e f i n e d  schedule; 
* If the public watcr systZiT needs financial assistance for 
‘ncczssary capital imprwements, thc syBtern has e n t d  
into an agreement to obtain B e  financial assismce; 
The system has entered into an & o d l c  agreement to 
become part of a regional public water system; and 
Necessary management or restn~ct~&~g changm resulting 
in compliance arc being implemented. 
In the inLeest of public health and safecy. ADEQ will 
uarcise im option to require ai interim dternative 
treatmelit mode, such as bottled w k r ,  until water quality 
Ccul be improvedd. \ 

STANDARDIZED MONITORING FRAMEWORK 
Systems can begin s m p h g  in 2005 to satisfy monitoring 
requirememi for compliance. 

= Data garhered between Jmtiary 1,2005 and Januay 23. 
2006 m y  be used far compliance pu‘poses if it is 
consistcut with the nnalyticat methodology approved for 
use by thc Yanunry 22. Zoo1 Find Rule at 40 CFR 
141.23(k)(l). 

*Ground water systems must takc  OR^ initial sampl 
between 2005 mtod 2007. Surface water systems must tak 

- Arsenic sampling for community water systems (CWSI 
wiU be c o v e r e d  by &e MAP hgmn CWSs will b 
notified of thpir initial moNmring status and acEeptibl 
data cm be grandfathcred with ADEQ approval 
For CWSs not covered by the MAP Rograrr4 all sample 
must be collected at each entry point of the disVibuuo 
system, unless ocherwise specified by AnEQ. 
Compliance will be based on a running annual average i 
tach sampling point - Systems will not be in violation of the new MCL until 
y w  of quarierly samples have been collected ( W m  
fewer samples would Cause the xunni~~g annual awmge t 
be exceedd) 

=If a system dobs not c d l ~ c t  all required sample! 
compliance will be based on thc running annual avcmge c 
the samples collected 

tinnual mplcs.. 

. 

REDUCED MONITORING 
Monitoring relief is geared toward those ~ y s t ~ n s  that hay 
results with arsenic levels bclaw the new standard of I 

If the initial monitoring rwult for arsenic is less than d~ 
new M a  of 1 0  ppb, then pound water systems mu: 
mUect one sample .every k e e  YEUS, while surface wate 
systems must collect~annud sfunples. 
ADEQ will reduce moniloring frequency to Once ever 
nine years if warmuted by ~mpling re~l ts .  

PPb- 

INCREASED MONITORTNG - A system with a sampIing point result above the MCL Q 

10 ppb must collect quar&=dy samplcs at ha t  samplin 
point, until the system is rclialy und consistently belrn 
die MCL. 
In such circumstances, enfo~cemcnt actions will be taken 

FOR FUR”HER hWORMATIdG 
Arsenic Master Plan Quick Link - ~ 

ADEQ, WQD, Drinking Water Section (602) 771 - 4644 
ww w-~eq.govlcnviron/waterldw/srseniE. h t d  

www-Epagovlsafewarcrlarsl 
www.epagov/safe~~l~im~lemenihtml 

EPA Safe Drinking Wnter Horline - (g00)  426479 1 
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ARiZONA AVERiCAN .WATER 

PARADISE VALLEY ARSENIC REMOVAL FACILITY 
TANK LOCATION RATIONALE 

AESTHETICS 

Current location has the least impact - virtually hidden from view from 
Cattletrack. 

The current location allows for the lowest possible elevation for the steel 
tanks on the site. To relocate the tanks to the north would require that the 
tanks be constructed at a higher elevation and more visible from offsite. 

The best site lines for both the.Kueffner's and others, resu \ s from locating 
the reservoirs behind their sheds/workshops and the existing tree line. 
The Kueffners will have an open site line across the clarifiers towards the 
northeast between Building C and their rear shed structure. 

The site is laid out to minimize the amount of vehicle traffic and 
maintenance activities in close proximity to the Kueffner's property. The 
reservoirs require the least frequent access for operations and 
maintenance, which we believe will minimize potPntial disturbances t~ the 
Kueff n ers. 

Due to the location of,Well 11 and the size of the reservoir footprint, more 
land would be required for relocated reservoirs, resulting in a larger visual 
impact on all neighbors. 

Placement of Building C in the current location of the reservoirs would 
reduce opportunities for landscape buffering due to the need for full 
pavement for vehicle circulation. Building C is 20 feet high. 

.I . 
PROCESS 

Logical location in process flow. 

It is essential to keep the residuals handling facilities in close proximity. 
Therefore, we would need to move the dewatering building Building C 
along with the clarifiers. Besides the difficulty of accessing the building, 
the 20-foot height of Building C would also represent a site line 
obstruction. 

Security - Following 911 1, we look for opportunities to make our finished 
water storage facilities less accessible, which the design accomplishes. 



L 

SiTE CONSTRAiNfS 
Building C can’t be moved to the location of the proposed tanks because 
of traffic flow (need to maneuver roll off in and out of building) and process 

e 

piping 

The steel tanks cannot be depressed further due to drainage limitations. 

Deep excavation for buried tanks would require the old growth mesquites 
along the Arizona Canal to be removed 

Cannot excavate near existing Well No. 12 

Existing reservoirs must remain in service until new tanks are constructed. 
This precludes moving the steel tanks as designed to the current location 
of the clarifiers and existing steel reservoirs. 

Proximity to the Arizona Canal precludes constructing buried concrete 
tanks in lieu of on-ground steel tanks; significant risk of undermining the 
canal. Other constraints on constructing buried concrete tanks: 

o Construction of DYK-type concrete tanks require a 20’ horizontal 
overexcavation to allow for the winding machine. This would 
encroach on the Kueffner property and Well 1 I. 

o To construct even one tank at the Iccstion of the clarifiers would 
encroach on Well 11. 
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A. Undergrounding either hlly or partially, the water tanks would result in a 
minimum 20 month delay in meeting the January 23,2006 EPA mandated requirements. 

B. We have a Development Review Board hearing this Thursday, the day after 
tomorrow. With this schedule, we will be able to operate the removal facility on January 
23rd to meet the EPA requirement, but the plant will not yet be completely finished. 

a 

C. The following delays result from any effort to materially alter the site plan. 

1. 

2. Return to Planning Commission; 

3. Return to City Council; 

4. 

6. DRBhearing; . 

7. 

At least two months to re-engineer the facility; 

Return to Historic Preservation Commission; 

Approximately five months longer to construct the re-engineered tanks 
versus the currently engineered tanks. 

D. Running parallel with this timeframe is a requirement to relocate Well No. 11 
on site necessitating approvals fiom the Arizona Department of Water Resources, 
relocating and drilling a new well (which cannot be done during the summer time in 
order to meet the water demand). 

E. Who will be impacted by the delay? 

1. 

2. 

3. 

1,891 households and businesses in Scottsdale south of Indian Bend Road; 

2,627 households in Paradise Valley; 

- 152 households in the County Island of Clearwater Hills; 

4,680 Total 

F. Ramifications of delay. 

These 4,680 impacted households and businesses will be receiving water that does 
not meet the EPA mandated requirement. This will result in the following: 

1. Notice of violation issued by the EPA and/or Arizona Department of 
Environmental Quality; 

Mailed notice to gdJ 4,680 customers; 

A request for extension of timeframe with the Arizona Department of 
Environmental Quality; 

A public hearing must be held regarding the extension demonstrating 
“compelling factors” for an extension of the timeline; 

2. 

3. 

4. 

a 



5. Notice of public hearing must he given to impcted customers. 'lie 
hearing must be held and the time extension granted. Current 
requirements are that American Water must mitigate the failed standard in 
providing water to their customers; 

Approximate cost for this is $2.75 million. That does not include lost 
“goodwill” with American Water’s customers. 

a 
6.  

G. Why can’t the tanks be moved to the location of the existing tanks? 

The existing three tanks on site remain in operation until the new tanks are 
ready. There must be a place for water to be stored at all times. 

H. Other factors to consider: 

1. 

2. 

3. 

4. 

Pursuant to the existing zoning, according to the City Council Action 
Report for the use permit, the permitted height for occupied buildings in 
the Special Campus District (where the tanks are located) is 38 feet. A 
single family home would be permitted two stones 30 feet in height. The 
two tanks are approximately 8,000 square feet each and are unoccupied 
structures that generate no noise. 

The cost of these delays and the uncertainty associated with them would 
be passed onto the 1,891 households and busimsses in the City of  
Scottsdale, the 2,627 households in Paradise Valley, and the 152 
households in the County Island of Cleanvater Hills. 

How will the Town of Paradise Valley Town Council, and its impacted 
citizens, react to this delay and additional cost? 

American Water has tried to be a good neighbor. Beginn& with 
Technical Solutions and John Berry’s involvement a few short months 
ago, substantial changes have been made to the site plan in order to 
maintain the rural character of the area. At the request of the neighbors 
after open houses and door-to-door outreach efforts, the following 
substantial changes were made to the original site plan. 

a. A new architect was hired, Taliesan trained Larry Heiny of H&S 
Architects; 

b. The administration building was redesigned as a rustic looking 
single family ranch house; 

c. Extensive landscaping was added; 

d. 

e. 

Minimum 100 foot building setback fiom Cattle Track Road; 

A pedestrian path for access to the canal; 



f. 

g. 
h. Soundproofmg pumps on site. 

Non-asphalt parking ht  for employees; 

Rammed earth wall with wrought iron accents; 

I. In a continuing attempt to be a good neighbor, American Water has analyzed 
the engineering possibilities of the following and have agreed to make these changes at 
the Development Review Board hearing the day after tomorrow. 

1, Reduce the height of the tanks from a maximum of 28 feet to a maximum 
of 23 feet (the 28 feet is a small vent at the top of the tank and actual edge 
of the tank is approximately four feet less than the top of the vent) Thus, 
the existing proposed 28 foot tank, in actuality, is approximately 24 feet to 
the top of the edge while the revised height of the tank would be 23 feet to 
the top of the vent and approximately 19 feet to the top of the edge of the 
tank This will result in the width of the tank being increased by 
approximately 9 feet. 

We can make these changes and still meet the EPA mandated deadline of January 
23,2005. 
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To review Part 1 see: 

BAR CODE #0000046181 

PART 2 OF 2 
W-Ol303A-05-0405 
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